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Tuesday, 11th August, 1891. 

The Chair was occupied successively by 
The President, Sir John Coode, K.C.M.G., and 
Professor Henky Robinson, M.I.C.E. 
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PRESIDENTIAL ADDRESS 

BY 

Sir John Coode, K.C.M.G., Past President of the Institution of 

Civil Engineers. 



It is my first duty, and I esteem it at the same time to he my 
great privilege, to offer, as I now do, on behalf of the English members 
of the Engineering Section, a cordial welcome to those brethren of our 
profession who have come among us from afar in order to be present 
at this Seventh International Congress of Hygiene and Demography. 

It has been, I can assure you, the anxious desire of the Organising 
Committee to provide such papers as will contribute to the advancement 
of the knowledge of hygiene in all its branches. 

Of both the scope and the importance of the subject with which 
the Congress has taken upon itself to deal, there cannot surely K» two 
opinions. Having for its principal — or rather it may be said for its 
sole — aim and object, the preservation, of health (or in other words the 
prevention rather tlian the cure of disease) the subject of hygiene may 
well occupy the attention, and claim the interest, of all who desire the 
welfare of the human raw. 

As we, the British members, are well assured, it is because the 
object of this gathering is one which is in an especial degree calculated 
to benefit the community at large, that it enjoys the patronage of our 
honoured and beloved Sovereign Queen Victoria, and that it is supj>orted 
by the Presidency of the Prince of Wales ; by his presence at our 
opening meeting yesterday His Royal Highness has given personal 
proof that he feels a genuine interest in the success of the cause which 
we all have at heart. 
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It will not, it is to be hoped, be devoid of interest, if I here offer a 
few remarks on the progress of modern legislation in this country in 
respect of sanitary matters. 

About the year 1838 the public mind of Great Britain became first 
aroused, so to speak, to the serious and growing evils arising from the 
absence of proper precautions for the preservation of the health of the 
dwellers in our large towns and cities generally, and more especially in 
this Metropolis in which we are now assembled. 

Between 1838 and 1848, the question of Public Health in the 
United Kingdom was dealt with in the course of frequent debates 
and discussions in Parliament ; it also formed the subject of inquiries 
by Committees and Commissions. At the end of that decade these 
investigations and discussions culminated in the establishment of an 
entirely new Department, which was entitled the " General Board of 
Health " ; ten years later on, that body was superseded by an Act of 
the Legislature, under which the important Department known as the 
" Local Government Board " was created. 

Many names might be mentioned in connexion with the work of 
the two decades just adverted to, but amongst them there stands out 
most prominently that of one man, the late Sir Edwin Chad wick, 
whose untiring zeal and well-directed labours contributed more than 
those of any other single individual to the success of this great move- 
ment, and to the adoption of those important measures which have 
conduced in so great a degree to the improvement of public health in 
this country. 

When speaking to a body of civil engineers, as I have now the 
honour of doing, it would be remiss to omit to mention the name of 
another gentleman, whom we have the privilege of including in our list 
of Vice-Presidents ; I refer, of course, to Sir Robert Rawlinson ; his 
eminent services, first in the organisation, and, secondly, in the direction 
for many years, of the Engineering Department of the Local 
Government Board, have deservedly received the marked approval of 
the Sovereign. 

The importance of a correct knowledge of the laws of hygiene 
being granted, this importance becomes accentuated in every place where 
human beings are congregated together in considerable numbers, as in 
the case of large towns and cities, the greatest and most notable example 
of which is this mighty Metropolis, this " City of immensity," as it has 
well been called. Is there not therefore a peculiar fitness in the holding 
of this Hygienic Congress in London, which contains the greatest 
congregation of human beings the world has even seen ? 

Permit me to mention a fact or two which may serve to give some 
of those whom I now address a more exact idea of the magnitude of this 
London of ours. 

The population of the metropolis is, in round figures, 5,660,000. 
The vastness of this number will perhaps be somewhat better realised by 
my stating the fact that it is considerably greater than the numbers of 
the inhabitants of the cities of Paris, of Berlin, of Vienna, and of Rome, 
all combined. 
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As a matter which cannot fail to be of special interest to engineers, 
let us turn for a moment and see what has been done in the wav of 
works that have been executed for the special purpose of improving the 
health of London. 

The main intercepting and principal branch sewers which have 
been constructed for the conveyance of the sewage of London to 
the two outfalls into the River Thames, at Barking and Crossness 
respectively, measure about 80 English miles, equal to 130 kilometres. 

Since the year 1856, when the now extinct " Metropolitan Board 
of Works " was formed, there has been expended on the main drainage 
works alone the sum of nearly 6,000,000/. [120,000,000 marks or 
150,000,000 francs]. 

As a by no means unimportant factor among the changes which, 
in modern times, have resulted in the better health of our capital city, 
a reference to the supply of water of improved quality, and in larger 
quantity, must not be altogether omitted. Up to the end of 1890 the 
several companies (eight in number) had expended upon works for 
the supply of water to London, a sum very closely approximating to 
15,000,000/. [300,000,000 marks or 375,000,000 francs]. 

The average quantity of water delivered last year to the inhabitants 
of London, for domestic purposes alone, was 24*75 gallons per head of 
population per diem, and in point of quality but little, if at all, 
surpassed by that supplied to any other city id Europe ; this water is 
conveyed through pipes, the united length of which is about 4,760 
miles. The total volume of water delivered for domestic purposes only 
in 1890 was 64,000,000,000 gallons [290,623,000 cubic metres]. For 
raising this large quantity the companies employed no less than 184 
steam pumping engines, having an aggregate of 21,659 horse- 
power. I may here make a passing remark with regard to this large 
quantity, upwards of 21,000 horse power. As you all know, six hours 
a day of continuous work is good work for a horse ; therefore in that 
view this quantity might be multiplied by four, making it 80,000 horse 
power. That is not quite correct, because during the night these 
pumping engines slow down to some extent ; but you may multiply the 
21,000 by three. Supposing you were to employ animals to do that 
amount of work you would require over 60,000 horses to pump the 
water daily required for London ; that it is from two-and-a-half to three 
times the number of horses in the entire British Army, both at home 
and abroad. Taking that fact into consideration, it will assist in giving 
some idea of the labour involved in supplying water alone to this great 
city of ours. 

As another illustration of the magnitude of London it may be 
mentioned that the streets and roads within the Metropolis, if placed 
end to end in one continuous line, would measure about 2,500 miles, 
equal to the distance from London to Land's End, and thence across 
the Atlantic Ocean to the mouth of the Gulf of St. Lawrence in 
Canada on the west, or, going eastward, would extend across the entire 
Continent of Europe, and beyond the Ural Mountains into Asia. 
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"Whilst admitting that extensive drainage works have been exe- 
cuted, and that large expenditure has been incurred for improving the 
health of London, it cannot yet, by any means, be said that all has been 
done which might be done in this direction. Nor will it be possible to 
s:iy as much as long as the sewage of the Metropolis is allowed to flow 
into any part of the Thames without previous purification by the most 
perfect method as yet known, i.e., by being filtered through land. The 
oidy alternative would seem to be the conveyance of the sewage to the. 
sea coast beyond the mouth of the estuary of the Thames. 

Nevertheless, and notwithstanding the room which exists for 
further improvement in the disposal of its sewage, the reduction which 
has been brought about in the death-rate of London in modern times is 
as noteworthy as it is satisfactory. A few facts will show the benefits 
that have accrued from the better understanding, and the more effectual 
application, of the laws of hygiene in our Metropolis. 

In the latter half of the 17th Century the average mortality of 
London is said to have been not less than 80 per 1,000; at the end of 
tlte 18th Century it had dropped to 50 per 1,000; in the decade ending 
in 1850 it was 25 per 1,000; in that ending in 1870 it was 240 per 
1,000; whilst in that ending in 1890 it had further fallen to 198 per 
1,000. 

It is gratifying to note that for the year 1889, taken per se, the 
rate was as low as 17*4 per 1,000, and there is no reason for supposing 
that it would not have been equally low for the year 1890, had it not 
been for the unfortunate epidemic which then prevailed, in consequence 
of which it rose in 1890 to the same proportion as that at which it stood 
in the early part of the last decade, viz., 203 per 1,000. 

In the opening part of this address it was stated that it had been 
the anxious desire of the Organising Committee .to provide on this 
occasion such papers as would contribute to a further knowledge of the 
subject of hygiene ; I will now only add, in conclusion, that as far as 
regards our own particular section, we, speaking on behalf of the 
Engineering Committee, have, in this respect, endeavoured to fulfil our 
part, and have also made arrangements for your inspection of works of 
professional interest from a hygienic point of view. 

We trust that the papers to be read and discussed, and the visits 
which have been organised, will prove to be not altogether un instructive, 
and that they will result, in some degree at least, in furthering the aim 
and object of this International Congress, i.e., the advancement and 
diffusion of sound and useful knowledge relating to the all-important 
subject of sanitary science, 
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Sewage Disposal with Beference to Biver Pollution and Water 

Supply. 

BY 

Professor Henry Robinson, M. Inst. C.E., F.G.S., F.R.M.S. 



Too great stress cannot be laid on the necessity for effectual lv and 
promptly removing the excremental and other refuse from the midst of 
the communities producing them. In an International Congress it may 
be desirable, however, to say that great care is required not to apply * 
indiscriminately the systems which have been found suitable to this 
country or to western habits. It is very doubtful whether to centres of 
population in eastern countries, the water-closet system is applicable ; in 
many cases it is quite unsuitable. The traditions, climate, habits, or 
religious prejudices of oriental races render impossible the application of 
systems which have been successfully adopted in the west. The wide 
diversities of race in the centres of populations under British rule call 
for special care in providing appropriate remedies for the terribly 
insanitary state in which vast numbers of our fellow subjects now live, 
and in avoiding the mistake of applying remedies which may prove to 
be worse than the evils they are intended to remove. 

It is of the utmost importance that the sewerage of towns in the 
future should be carried out in the light of the experience that has been 
gained in the past, and that the sewers should be designed to remove, and 
not retain, the foul matters that are delivered into them. It is 
considered to be impossible to accomplish this if the sewers are made of 
a size to carry off the bulk of the rainfall. During long periods of dry 
weather, the sewers retain much of the solid matter, which deposits, 
decomposes, and evolves unhealthy and filthy smells. This was recently 
experienced in many parts of the metropolis after the late winter 
drought. The existence of such a state of things in hot climates would 
be disastrous to health. Relief sewers to meet the conditions that occur 
during heavy rainfall it is thought should be more relied upon than is 
now the case, so as to enable the sizes of the sewers to be made sufficient 
for sewage proper, and to avoid their being sewers of deposit, which they 
too often are. Sewers ought to be self-cleansing, and the sewage which 
is removed by them ought to be brought to the point of discharge in a 
fresher state than is possible where the sewers are calculated to convey 
the bulk of the rainfall with the sewage Thev then inevitably become 
sewers of deposit in dry weather, and give off dangerous gases. The 
first heavy rains flush the sewers, and carry the highly decomposed 
matter to the outfalls, increasing the difficulties of dealing with it ; and 
if it is discharged into rivers, a destructive effect on fish life is produced. 
The discharge of sewage or manufacturing refuse into streams to 
avoid the expense of previously treating it must be protested against. 
The rivers must no longer be regarded as the natural vehicle for 
removing it. What was at first an evil of comparatively small extent 



has, with the rapid Bewaring of towns, because one of great 
magnitude. Public opinion is fuvonruliU' to the adoption of drastic 
measures. The Hirers Pollution Prevention Act of 1876, requires 

amendment, BO thnt it is mandatory instead of permissive. Then' is no 
jnatificstwn for detay, huumaoh as even in 1872 it was stated (in the 

Fourth Report of the Second Commission), that "methods have been 
■' described in our Ilcports involving no excessive expenditure, by which 
'■ the foulest liquid wnsle from manufactories ean be adequately 
" cleansed. We believe that the adoption of none of them will inflict 
" any injury at all upon manufact hht- - indeed, W« have every reason 
" to conclude that their adoption will save the manufacturers of this 
" country from inflicting considerable injury upon themselves, whilst by 
" preserving the whole course of rivers in a comparatively clean and 
" useful condition they will tend powerfully to the extension of 
" manufactories upon their banks. One of the most crying evils in 
" manufacturing district- is the want of clean water, and therefore 
" every successful effort to make dirty water again nsidilc is a gain to 
" manufacturers.' 1 

Standards of purity should be arrived at so as to enable the 

conditions which exist at any place to be fairly considered am! dealt 
with. It would be inequitable wen- expensive works for purifying town 
or manufacturing refuse to be insisted on where the point of discharge 
enables it to he quickly carried seaward, or is remote from sources <-l 

Supply of drinking water. The es.sity for such standards is obvious, 

and 18 Well recognised. Mention should be made in this connexion of 
the intelligent action that has been taken by which standards of purity 
for all liquids discharged into the River Spree have for years been in 

operation owing to the pollution which arose IV the sewage of Zurich 

being passed into that river, 

The discharge of the waste products of human life into rivers used 
for domestic water-supply must be attended with more Or less danger, 

inasmuch as they will probably always contain e proportion of the 
germs of the various diseases which arc capable of being disseminata 
and propagated in water. 

The action that has been taken by the Stale Board of Health of 
MassacliHsets to protect the purity of inland waters deserves to be 
specially commended as an example of broad and wise policy in institu- 
ting the svstematic investigations by engineers, chemists, and biologists 
of all that bears upon the purification of sewage, and on the filtration of 
water. By an Act of this State oxaminationa are made of all waters for 
the purpose of ascertaining whether I hey are adapted for domestic 
supply, or are in a condition likely to impair the interests of the public 
or to impel il public health. The exhaust ive reports under these different 
heads may be fairly stated to be far in advance of anything that has 
been attempted in this country. 

The history and condition of a river into which sewage is discharged 
requires to lie studied from several points of view, as conclusions arrived 
at in regard to one liver may In- totally inapplicable to another. 
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A very remarkable investigation was made at the beginning of this 
year by Professor Von Pettenkof er with reference to the sewage pollution 
of the river Isar between Munich and Threising when the river was at 
the lowest level from the long drought of last winter, and consequently 
when the proportion of foecal matter to volume was at its maximum. 
The relative volumes of this river were 50 cubic metres per second 
during this dry period compared to 350 cubic metres por second during 
a previous flood time. A comparison was made between the amount 
of oxygen that was required to destroy the organic substances in the 
water at the time of minimum flow, and the amount that was required in 
previous periods of flood, and the observations of Professor Von 
Pettenkofer led him to the singular conclusion that no evil results 
followed the discharge of raw sewage into the river, and he undertakes 
to prove that bacteriological investigations do not support the view that 
injury is done to this river by sewage being discharged into it. 

The chief characteristics of fresh sewage are free ammonia (or de- 
composition in progress) and chlorine. When sewage is discharged 
into a river it becomes diluted, and the ammonia is reduced by oxidation 
and through absorption by plant life. If it were not for the natural 
purification which rivers are capable of, the constant discharge of 
polluting matter into them would have made the evil cumulative. 
Fortunately the innumerable organisms which exist in rivers and which 
thrive on organic matter act as scavengers. They are aided by minute 
plants, which, under the influence of light, liberate oxygen and help to 
oxygenate the water. 

It has been ascertained that entomostraca consume dead animal 
matter, and that where this is wanting they do not live, but where it is 
in abundance they thrive. It follows, then, that these minute animals 
exercise an important function in absorbing sewage impurities. Thev 
multiply prodigiously in these impurities, and are both created by them 
and fed upon them, converting foul and dangerous matters into harm- 
less ones, in a similar way to that which is referred to hereafter as 
nitrification when speaking of the action of bacteria in the soil. 

In a sluggish river pollution is less capable of being naturally 
removed than in rivers with falls, rapids, and swift currents. Some 
observers attribute the self purifying action of rivers more to the 
natural action of deposition, bacteria, and plant life than to any chemical 
influence of oxygen. 

To new countries whose rivers are now free from pollution but 
where centres of population are springing up a warning should be given 
to avoid the evil results that older countries are now suffering from. 
Efforts are being made to divert sewage from the river Seine, and nine 
main sewers which used to discharge into the Siene at the island of St. 
Louis have been diverted by a syphon under the river, and this grave 
cause of pollution has been removed. The river Thames will soon be no 
longer the recipient of the crude sewage of London which has for so 
many years been a subject of strife. It is now admitted (after long and 
costly inquiries) that the outfalls at Barking and Crossness must be 
adapted to the clarification of the sewage, and the London County 
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Council, under the advice of their able chief engineer Mr. Alex. R. Binnie, 
C.E., and the intelligent supervision of his colleague Mr. Santo Crimp, 
C.E., are now adapting the Crossness Outfall Works to chemical treat- 
ment as was done at the Barking Outfall by the late Sir Joseph 
Bazalgette, the chief engineer of the Metropolitan Board of Works (the 
predecessors of the London County Council). 

A clause was inserted in the Local Government Act, 1888, enabling 
county councils to deal with river pollution, and it is to be hoped that 
some good will result. An effort has been made by the authorities 
of Chester, Lancaster, Derby, and others interested in the river Irwell 
(notorious for its foul condition), by which the Rivers Pollution 
Prevention .Act of 1876 could be put in force by the granting of a 
Provisional Order conferring powers on them. An application was 
made at the end of 1890 for such powers, and this forms an important 
precedent which will probably be followed up throughout the country. 
Objections were raised to such joint action on the ground of inter- 
ference with the existing powers of the several local authorities who 
have ostensible control, and that such concurrent jurisdiction would 
create difficulties. 

Where land is obtainable in sufficient areas, and of a porous nature, 
the fertilising properties of sewage can best be utilised on it, both from 
an agricultural and a sanitary standpoint. This is seldom possible, 
and where attempts have been made to purify sewage on unsuitable 
soils, commercial and sanitary failure have resulted. Experience has 
proved that where clayey or impervious lands have been deep-drained 
so as to ensure the passage of sewage through it, the result has been 
that the sewage has passed into the subsoil drains only partially 
clarified, and in a recent case the deep drains have had to be done 
away with, and the land used for broad irrigation. Twenty years ago 
the application of sewage to land was advocated under all circumstances, 
but experience has shown that the result of applying more than a very 
limited amount of sewage to non-porous soils is that it is not purified, 
and that sanitary mischief arises. The sewage may be to some extent 
mechanically strained, but the absence of the necessary free oxygen in 
the pervious soil prevents purification. When sewage irrigation or 
filtration is carried on without care and without the knowledge of the 
chemical and biological laws which require to be considered, there ij a 
risk of pollution to subsoil waters and streams into which the sewage 
effluent passes. If an area of porous land can be obtained sufficiently 
large to enable the sewage of about 100 persons to the acre to be 
applied intermittently, then good agricultural results will ensue. Where 
sandy soils exist, as at the Craigentinny meadows near Edinburgh, or 
at Gennevilliers, where part of the sewage of Paris is treated, then 
large volumes can be applied with advantage to vegetation, and 
enormods crops can be produced. These are adduced as conclusive 
proof that sewage ought to be applied to land. Hungry soils of the 
nature referred to will no doubt pass immense volumes through them, 
and the crops will retain and assimilate that which they require to the 
great advantage of the agriculturist. If, however, the subsoil waters 
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wore examined, insanitary conditions would be disclosed which should 
point to the necessity of taking a broader view of the subject than 
lias too often been the case when irrigation enthusiasts have had their 
own wav. 

Mr. Robert Warington, in his experiments at Rothampstcad, long 
ago established the fact that micro-organisms perform an important 
function in sewage filtration, and that the action of an earth-filter 
is not mechanical, but partly chemical and partly biological. The 
destruction of the organic impurities in sewage was shown to be brought 
about by a process of active fermentation or decomposition (termed 
nitrification) caused by bacteria. A cpiestion of great practical import- 
ance in connexion with both sewage disposal and water supply is 
whether any of these organisms can escape destruction. The conclusion 
that is arrived at by the American investigators in the before-mentioned 
Report of the State Board of Health, Massachusets, is that the belief 
that bacteria cannot survive to pass through sand-filters is fallacious, 
although the great bulk are destroyed. It follows from what has been 
said that in the disposal of sewage upon land or in filtering impure 
water, the necessity arises for exercising great care. Experiments upon 
.sewage filtration have been made by Mr. Hiram Mills, C.E., of the 
Lawrence Experimental Station in America, which confirm the view 
that nitrification ceases if the filtration is not conducted intermittoutlv. 
Also that sewage effluents that have been passed through sand-filters 
covered with soil, in which nitrification took place, resulted in the 
destruction of bacteria, and that the effluents from such filters were 
not favourable to the support of bacteria. This is due to the fact that 
the free and albumenoid ammonias in such effluents, being the residue 
of a much larger amount that has been destroyed, are much less able to 
support bacterial life than fresh organic substances containing the .same 
amount of free and albumenoid ammonia. 

Dr. Sedgwick, of the Lawrence Station, experimented specially to 
ascertain whether bacterial organisms conk) live to pass through 5 feet 
of coarse sand filters, worked intermittently. He found that they 
could, especially the bacillus prodigiosus, which appears to be a tolerably 
hardy specimen. It may be taken as proved that although the lar<»e 
bulk of organisms are destroyed by efficient filtration, nevertheless, some 
do pass when the filters are composed of sand alone. When the filters 
were of fine sand, but were covered with soil, the bacteria appeared to 
)>e all nitrified, and the effluent, even from sewage, was harmless, and 
might be drunk. The practical question is, are sources of water supply 
tliat require filtration to be condemned ? The answer appears to be that, 
where possible, such sources of supply should be avoided, as circum- 
stances might arise to cause some disease-producing bacteria to exist in 
the water, and as they are capable of increasing with enormous rapidity 
under favourable conditions, it would be unwise to disregard the possible 
mischief that might follow. With filters, however, properly constructed 
and manipulated, the mischief is avoidable. The data which are now 
available clearly indicate to engineers that the efficacy of the ordinary 
sand filter can be increased greatly by covering it with a soil suitable 
to developing the nitrifying action in the filter. 
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Chemical precipitation of sewage is now very i'mjui -nils resorted to 
For the purpose of destroying the noxious properties in sewage. Hie 
hopes, however, of llic first workers ill this field of invention of doing 

this pmlitablv have long since disappeared. Tin 1 sanit!ir\ arid rinT- 

eial aspects of the matt it bare t" be kept in view, And the experience Qui 
had accumulated enables simple rheiitiials alone to lie adopted. These 
are able to effect sewage purification by themselves, where the bjghAsI 
standard of effluent is no* reqaind, or can !»■ supplemented by subse- 
quently passing (lie effluent through tillers, (.'rude sulphate of alumina, 
proto- sulphate of irou (or copperas, the waste products of tiii-w-nks). 
:ire rheniicals easily obtainable and are most usually employed 1" produce 
precipitalion. A small amount of lime is used as an alkali, care t» mi: 
taken not to bare an excess of lime if the effluent is to diselmrge into 
ii Stream where the secondary decomposition resulting from a lime 
effluent would lie object iou able. If a high standard i* iiecssaiv it is 
usual to pass the effluent through a small urea of filter specially pre- 
pared, so thai it effects the changes referred to elsewhere when speaking 
of nitrification. An artificially prepared materia) called pohiritc has 
attracted much attention recently. This is an insoluble, porous, and 
magnetic material, used by the International Sewage and Water Puri- 
fication Company, which appears to haw the property of destroying 
organic impurities in fluids in a remarkable manner. Dr. Anderson, 
C.E., has lately introduced the use of scrap-iron in a revolving 

evlinder as a iiii'dium through whirl] impure water inn he passed and 

purified. 

The sludge deposited from any process of enemies] treatment has 
a very doubtful value for agricultural purposes. Thai known us the 
A. B.C. process (where alum, blood, and elav are tlie pn-eipilaiils) claims to 

bare ■ higher value than chemists assign u> it ; and, us r in researches 

■how how much lias yet to be learn! about the changes that take place 
in tin- soil, the simple test of agricultural results appears a fair one if 
applied commercially, Ai the Metropolitan Ontfall "Works at Harking 
the sewage i- treated by the addition of milk of lime in ibe ontfall 
sewer, then proto-anlphate of iron or copperas is added, and in the 
rammer months pennangaaate of potash in addition to both. 

Where the alndge does not command a sale for manurial purposes 
it baa to be got rid of in the most economical way, so as to avoid 

creating n nni-ance, This i- sometimes done by partially diving it in 
mechanical presses, and so converting it into a partially solid materia] 
(having about 50 per cent of moisture} by which it can be carted away 
and sold or used to fill up low-lying hind. At Harking it is taken 

in (tea is specially constructed for that purpose, and is conveyed to 

the sea, where it is disposed of. 

It lias 1 n impossible in this paper to do more than touch upon the 

many important matters that arise in connexion with these subjects. 

If the observations, however, that have I n made elicit opinions from 

the many experienced and distinguished gentlemen who are present at 
this Congress, one main object in making this communication will have 
been accomplished, 
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L'Assainissement des Villes en Italie. 

PAR 

Prof. Pacchiotti, Senateur. 

L'ltalie est en train de se transformer par des reformes sanitaires. 
Gouverneuient, Parlement, Municipality, hygi^nistes, ingenieurs, tous 
les joumaux d'hygiene d'accord veulent rajeunir, embellir, assainir les 
villes. 

Ma communication s'arr6te a la question de Tassainissenient 
{drainage^ fognatura). Deux partis sont en presence, ceux qui 
defendent le tout a Tegout et ceux qui preferent le separate system 
selon Waring. 

Parcourons TItalie. Rome possede depuis 2,500 ans le tout a 
Tegout, fonde par les Tarquins, continue par la Republique, TEmpire, 
les Papes et depuis 1870 par notre Gouvernement. 

Le tout a logout est en voie de construction a Naples (qui 
ccpendant a aussi le separate system dans sa partie basse), a Milan qui 
& introduit depuis 300 ans le sewage farm, a C6ni aux pieds des Alpes, 
a Venise et a Florence. 

Ce syst&nie est a Tetude a Spezia, Ancone, Bari, Catane, Messine, 
ou d'excellents pro jets sont pr£par6s. 

A Palerme et a Massa Carrara nous trouvons deux projets du 
syst&me Waring. Dans la grande capitale de la Sicile une lutte ardente 
domine. Dans la petite Carrara on a construit un petit echantillon. 

Et maintenant deux mots pour Turin, dont je viens plaider la cause 
devant le grand Jury du Congres, ou je presenterai tous les projets, avec 
une description de la ville. 

Voici en peu de mots Thistoire. Premiere Commission nominee en 
1880. Presentation d'un projet du tout a logout en 1883. Renvoi a 
une deuxi&me Commission qui propose le separate system en 1886. 
Discussions entre les deux partis. Nomination de M. Bechinann pour 
faire un nouveau projet du tout a Tegout. Nomination d'une Com- 
mission de quatre eminents ingenieurs et un savant hygieniste pour faire 
un choix entre les deux systemes. Vote unanime de celle-ci pour le 
tout a Tegout. Nouvelle hesitation de la Municipality. 

Je suis un partisan convaincu du tout a logout a Turin, qu'on 
dirait faite expr&s par la nature pour ce systeme avec depuration des 
eaux et irrigation agricole de vastes terrains tres pr6s de la ville. 

Je viens implorer un conseil dans cet Areopage de savants de toute 
TEurope. 

Je de"fendrai les propositions suivantes : 

1. Cliaque ville doit choisir le systeme qui lui convient, car il n'v 
a pas un seul systeme pour toutes les villes sans exception. 

2. Toutes les villes qui veulent entreprendre leur assainissetnent, 
si elles ont assez d'eau et une pente assez convenable pour entretenir la 

I p. 2205. B 
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libre circulation et empecher toute stagnation, selon Paphorisme de 
" Sir Edwin ChaUwick, doivent adopter le systeine du tout a l'egout qui 
s'approche, plus que tous les autres syst ernes conn us, de la perfection. 

3. Toutes les villes qui posseileut plus ou moins pres d'elles des 
terrains permeables et propres a- Tepandage des eaux d'egouts, doivent 
en profiter pour servir a leurs depurations et favoriser Tagriculture. 

4. C'est contraire a Thygiene de deverser, quand on pent Feriter, 
les eaux d'egouts dans les cours d'eau environnants les villes, parce que 
les analyses cbimiques et bacteriologiques modernes deinontrent qu'elles 
produisent autant que les eaux cloacales la pollution des fleuves. 
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There is no country that requires greater attention to be paid to 
sanitary measures than India, and there is, probably, no country which 
will repay the labours of the sanitarian better than India, as is already 
shown by the results accruing from the prosecution of sanitary works 
and the adoption of sanitary measures which have, wherever introduced, 
been immediately followed by a marked improvement in the state of 
public health. 

The supply of wholesome water, the construction of sewerage and 
drainage works, and an effectual and safe method of dealing with the 
waste products of the vast populations are matters of urgent necessity 
throughout India. The general habits of the majority of the native 
population are such as to lead to the pollution of the air, the ground, 
and all unprotected sources of water-supply. 

The dense population living in Indian cities — a density which is in 
excess of that in any European country — is a condition that points to 
the urgent necessity of efficient sanitary measures being adopted. There 
is no wonder that the death-rates in Indian cities are large, as the 
average density of population may be taken as 100 persons per acre, 
and in many parts of the cities there is still a greater congestion of the 
population. 

Under existing arrangements the ground of all Indian cities is 
more or less impregnated with filth and the urinary excretions of man 
and beast, and so great is this pollution that in most cities local wells 
have become brackish as a result of ground pollution. Nor is this state 
of things confined to the cities, for in the villages there is just as great 
neglect of sanitary requirements, and the cattle often occupy the lower 
rooms of the habitation, thus adding to the unhealthiness of the dwel- 
ling and the pollution of the ground. 
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The inhabitants of the cities, towns, and villages in India, die of 
diseases arising from insanitary conditions at a rate of which we have 
no conception in this country. There are also other causes of death in 
India (some of which are common to other countries) that influence the 
death-rate, such as exposure and insufficient clothing during the wet 
and cold seasons. The natives of some parts of India are also subject 
to causes of deaths unknown in European countries, such as death from 
snake-bite, and being killed by wild beasts, but deaths from these causes 
may be excluded, as they are less than half per cent, of the total deaths 
in the district most subject to this form of mortality. 

The climatic conditions of India cannot be considered absolutely 
unfavourable to the promotion of good health. The high temperature 
of the plains of India, having regard to the polluted state of the ground 
and of the water-supplies, is a condition certainly not favourable to the 
health of its inhabitants. On the other hand, probably, if it were not 
for the influence of the sun in drying up and destroying much of the 
polluting matter, the health of the inhabitants of India might be much 
worse. The most unhealthy periods in India are certainly not the 
hottest periods of the year. The high temperature of the ground is 
unfavourable to health in all those places in which the refuse from 
the population is stored in receptacles below the ground level. The 
favourable health statistics of large towns like Bombay and Calcutta 
show that it is not climate that causes the frightful mortality in many 
parts of India, but that this is due to the downright neglect of the 
simplest sanitary precautions. 

The fixed wet and dry seasons of most parts of India can be 
depended upon with a degree of certainty. The excessive rainfalls of 
one period, compared with the long absence of rainfall in other periods, 
tend to show that the separate system of sewerage is one which is the 
most proper for certain places in India, and that the rainfall in these 
districts should, as far as possible, be completely segregated from the 
sewage proper. The rainfalls in some of the larger cities are excessive, 
for in Bombay falls exceeding 4 inches per hour have been recorded, 
while in a single day over 16 inches of rain have fallen. The average 
of the heavy falls of rain in Bombay exceeds 2 inches per hour, whilst 
the average of the daily heavy falls exceeds 7 inches per day. In 
Calcutta, the rains are not so heavy as in Bombay, but occasionally 
heavy falls exceeding the rate of 3 inches per hour have been recorded, 
though on an average rainfalls exceeding 5 inches per day are only 
recorded once in three years. 

The sanitary appliances in use in India are of an extremely varied 
character. In many cases conservancy is unknown, and the refuse of 
the population rots at each man's door. In the cities, for the most part, 
the Halalcore system is adopted, a system by which the solid nightsoil 
is collected in a basket placed below the closet seat, an arrangement 
which allows the liquid parts, including the water of ablution, to flow 
away, usually to the street gutters. Under this system the stercoraceous 
matters are collected by men and women every day and then carried in 
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baskets on their heads to some central point where they are deposited 
in a barrel on wheels and are then carted to some place for disposal. 
In the cities where they have sewers, these matters are mixed with water 
and flushed into the sewers ; where they have not sewers, the matters 
are either trenched or buried in the ground or manufactured into 
poudrette. 

The trenching of nightsoil cannot go on in the time of the mon- 
soon, and at this period the material is generally buried in deep pits, to 
be sometimes resuscitated and manufactured into poudrette. As a rule, 
the effect of burying this matter in deep pits in the hot soil of India 
causes a violent fermentation to take place, and an indescribable nuisance 
to be created. The trenching grounds, too, are extremely obnoxious, and 
the position of these trenching grounds is ordinarily fixed as a matter of 
convenience, and often pollutes the underground water, the soil, and the 
atmosphere of the neighbourhood of a town to a most injurious extent. 
At Poonah an attempt has been made to manufacture the material into 
poudrette by admixture with wood ashes and drying in the sun, and 
under sheds in the monsoon ; and it is found that a manure very valuable 
for some crops can be produced, but that the sale of the manufactured 
article does not return more than one half of the cost of its collection 
and manufacture. 

In most cities privies are of common occurrence, and the author has 
seen a structure of this kind in Calcutta, in which the excreta drops 
into the basement of a many-storeyed building of considerable altitude,, 
where it accumulates to a considerable depth and from whence it is 
removed in semi-liquid condition by the Sanitary Department. Cess- 
pools constructed in brick, stone, and other materials are in common 
use, and large earthenware jars sunk into the ground are also used as 
cesspools, and are emptied at periods more or less remote. The surface 
of the street in most cities is the receptacle for a large part of the 
sewage. 

In the Holy City of Benares they have had a system of covered 
sewers in operation for a long period, but these sewers are more or less 
imperfect in form ; yet, bad as they are, Benares is in a much better state 
of health and has had a lower death-rate than many of the towns that 
do not possess any such system ; and this, in face of the fact that Benares 
is the home of large numbers of persons who go there especially to die, 
and is a very crowded city, is a matter that speaks well for the advan- 
tages of works of sewerage. 

Earth-closets also have been used in India, but it is found that 
owing to the large amount of earth required their use among natives is 
not general, as the waters used for ablution necessitate about 5 lbs. 
weight of earth being used to each inhabitant per day. 

With the exception of some of the large cities, the water-supplies 
are extremely defective. The supplies are usually taken from tanks 
which are, for the most part, nothing but filthy polluted ponds to 
which generally the drainage of the village or town has direct access. 
The tanks in use in the suburbs of Calcutta may be taken as a fair 
description of those ordinarily used throughout India. Analyses of the 
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water rf these tanas show that by tar the largest portion of them might 
1 1 ; -l r lit : ■ i 1 1 be classed as containing raw sewage, 

As nn example of die polluted state of the tanks, and of tiia affects 
nf often tilling iin'iii in wiiii vegetable and animal refuse, Dp, Simpson, 

(at I b*Oa] Officer Of (.'uleutta, gives a vcn interesting example in one 

of Ins recant annual reports as to the state of these tanks aftar being 
partial]} filled up. A woman residing on the banks of one of thee* 
tanks in Sharapooker lit ii Are for king purposes, but after the fuel 

WM Cons um ed the fire com! 1 to burn with a continuous (lame, nml she 

ma abk to cook her food every day For more than a fortnight without 
l>eing put t» tin' expense of buying fuel. She kept the secrel for some 
■■ ■!■■ -. but M last told her neighbours, who ware invited to coma and see 
ihe wonderful light. Her visitors, however, became so numerous that 
she made a charge of » pice per head, and by this means, in on. 1 day, she 
realised no lees than four rupees. Ii was a mutter of pent astonishment, 
the flame being looked upon by her visitors us the tongue mid breath of 
the devil. The income of the woman was, however, stopped by some of 
tin' iiir|ii]-itive visitors digging up the ground mound tin- boose and so 
allowing the gases of decomposition to escape, lifter which the lire went. 
out, or only burned fitfully. 

The SUpplj of water from wells also is Largely in use. The water 
of all wells within Indian cities must be looked upon with suspicion, as 
•H these supplies are liable to pollution, and in many instances they 
hvre become so polluted that they can be no longer class. -d n> t'n-li water. 
I'll*' wells also, iii ii very great measure, are liable to pollution from the 
mode in which the water is drawn by the utensils of each individual 
using the water, and also by reason of the site of the well often being used 
tin the purpose both of ablution and washing of clothes, and the liability 
nl the polluted waters to return to the well. The running streams of 
India, to which the natives have access, toe polluted from their mj 
sources downward* ; but, as a rule, the districts supplied from naming 
healthier than those drawing their water-supplies from either 
■ rath. 

Cholera, which i- more or less prevalent in many parts of India, i« 
almost entirely due to the defilement of wells, tanks, and rivers. The 
consuming thirst of the cholera patient lends directly to tlie speedy con- 
ta m ination of all unprotected water-supplies. This 1ms been shown in 
the enormous reduction "l" cholera in Calcutta by the rntrodoction of the 

■ -upplv into I lint place, and even the rcceiil extension . .!. llie 

Calcutta wnti r-sii]i|>U in Miinii of the suburbs of Calcutta has produced 

an immediate and enormous diminution in the deaths accruing IV this 

very fatal disease. 

The experience iii India in connexion with water-supplies taken 

from riv.rs shows that the rivers undergo a process of purification, and 

Mint lie- waters taken from them, after a siillieient length of llow, and if 

■ lining ihe most wholesome supplies in the country, 

- the ' we nf Calcutta fully demonstrates. Then IS abo nl mat 

e»|M'i i, -in-e [but ihe introduction 'if water into n district will not of itself 
pttttote good health, especially it the water supply is taken from 
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a place liable to immediate pollution ; for example, the city of 
Ahmedabad until the present year has had waterworks, the source of the 
supply being the Sabarmati River, the intake of the works being actually 
located within and at the lowest part of the city, below all the points 
where the river is used for ablution, washing, and other purposes, and is 
liable to receive the filth of the city washed in with the rains in the 
monsoon period. Under such a state of things, and hi the absence of 
proper sewerage, Ahmedabad has been very unhealthy, the death-rate 
of its people having, at times, exceeded 70 per 1,000 ; and on an average 
of 11 years— 1875 to 1885— it has had a death-rate of 53 15 per 1,000. 
This state of things at Ahmedabad lias just been remedied by moving 
the intake of the waterworks to a point in the river above the city. 

In the city of Poona there is also a water-supply, but no sewerage; 
and this city, which is much more healthy than most cities in India, 
does not enjoy that high standard of health which is secured in cities 
which have both drainage and water supply. For some time it was a 
question of doubt in India whether or not, owing to the peculiar 
religious tenets of some of its inhabitants, they could use water which 
had l>een filtered and supplied through pipes. However, it appears that 
the Brahmins have announced that filtered water brought through pipes 
can be used for all purposes except religious ceremonies. 

The quantity of water used in the cities of India would be extremely 
large, under existing arrangements, if the supplies were constant, as 
generally the native has cleanly habits, and will not bathe in his own 
house in water in which anyone else has previously bathed, and, as a 
rule, water is continuously running to waste all the time he is taking 
a bath. This habit contrasts strangely with the filthy habits of bathing 
when using the polluted water of tanks or rivers in common with 
others. 

In Calcutta the intermittent water-supply of 14 hours per day is 
over 44 gallons per head per day, and in Bombay it is over 20 gallons 
per head per day ; and it is very questionable if the waterworks which 
are now being carried out in India will afford a sufficient supply of water 
for the demands of the population, liaving regard to the way in which 
the water is used when once introduced into the city. It is imperative, 
therefore, in all waterworks, that such water fittings shall be adopted as 
will prevent the waste of water. 

The sanitary appliances for the removal of the refuse of the popu- 
lation by water carriage in India must not only prevent the waste of 
water, but must be of such a character as not to even splash with water 
the person using them for fear he is polluted ; yet these same natives 
ordinarily bathe in common, and use waters for all purposes of the vilest 
character, to which there lias been access of all those matters which 
are looked upon as a cause of pollution to the particular individual when 
he has to use sanitary appliances within his own residence. 

Such is the sanitary state of India, that it is recorded that in the North- 
West Provinces alone, according to the authority of Dr. Hutchinson, 
the Sanitary Commissioner, that in 40 out of 106 towns in the year 1889 
the deaths exceeded the births. He mentions that the rate of mortality 
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in the small town of Lalitpur, which had a population in 1881 of 
10,614 persons, was 81 '48 per 1,000, of which 27*32 per 1,000 was due 
to deaths from cholera. 

Small-pox also not infrequently produces a very high death-rate in 
the districts in which vaccination has been neglected, and in the town of 
Sandila, containing in 1881 a population of 14,865, the death-rate from 
small-pox alone, in 1889, was 17*02 per 1,000. 

The deaths from fever in India have a different signification as com- 
pared with England, for in some places nearly the whole of the mortality 
is ascribed to fever. This is due to the imperfect system of the regis- 
tration of deaths, as most authorities in India agree that in all probability 
the actual mortality from fever does not exceed 25 per cent, of the total 
deaths. The general cause of death, except in the case of cholera and 
small-pox, is not distinguished by the native collector of statistics, and 
consequently every disease in which there have been feverish symptoms 
is usually put down to fever. As an illustration, in Cawnpore, the 
death-rate from fever is stated to be 39*92 per 1,000 of the popu- 
lation, whereas the death-rate from all causes stands at 49*60. The city 
of Cawnpore, in the year ending March 1890, had a death-rate of 53* 11 
and a birth-rate of 40*46. It should be noted that in India very many 
deaths are not recorded, so that the death-rates in all cases may be taken 
as being higher than is actually given by the figures. 

As a rule, the towns in India are very much more unhealthy than 
the districts in which they are located. In the North- West Provinces 
the average death-rates of all the towns exceeded, on an average, during 
the past five years, that of the districts in which they are located bv 
5* 13 per 1,000. It is afco found that women, who are more exposed to 
the insanitary conditions of home life, suffer more than the males. 
Dr. Simpson's returns for Calcutta show that the deaths of males for 
four years, from 1886 to 1889, was 23 '4 per 1,000, whilst it is found 
that the deaths of females in the same time was 31 # 4, or the female rate 
of mortality was 36* 5 per cent, greater than that of the males. It should 
also be noted, especially with regard to the position which females occupy 
in India, that the suicides amongst females are three to one of the males, 
or exactly in the reverse proportion to that of England. This is, in a 
great measure, attributed to the restraint put upon females. 

As a result of sanitary work in the case of the city of Calcutta, we have 
the means of comparing the health of that city, which receives a good 
supply of wholesome water, and has been sewered, with that of the suburbs, 
which have received neither of these advantages. From Dr. Simpson's 
return for the 12 years 1877-1888 it is found that the average death- 
rate of the city of Calcutta was 28*7 per 1,000. In the same 12 years 
the average death-rate in the suburbs of Calcutta was 47*25 per 1,000. 
The population was almost twice as numerous in Calcutta as in the 
outside district, yet the outside district had an average death-rate 
exceeding that of the city itself by 64 * 63 per cent. These figures at 
once show the incalculable advantage to any place adopting sanitary 
measures, for it cannot be said that in Calcutta the sanitary works, as 
regards its system of sewerage, are by any means perfect, and nearly the 
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whole of the benefits wliich have accrued in the ease of Calcutta Baa 

been shown to be due to the introduction of a who] •'.some supply of 
water; and (his may again be inferred from the fact tbut in the suburbs 
of Calcutta that have been supplied with wholesome water and biive 
no sewerage works, the death-rates have immed lately been reduced. 
Moreover, it was found that when Calcutta was first supplied with water 
in 1S76, before its sewerage works were carried out, the average death- 
rale for five years, before tin- supply was introduced, mi 38'2 per 
1,000, while the average death-rate for the subsequent live years was 
24'8 i>er 1,000, or a reduction in the death-rate of 35'0 per cent. The 
authorities in India usually calculate that for every death recorded there 
are at least 20 cases nf sickness. In id! pro! lability the number may 
stand much higher, as hy reference to the report of the Commissioners 
at Poena, I find that in the year 1886, out of a population of 100,000 
persons, it is recorded that 51,812 were admitted to the hospitals in this 
city in one year. 

Investigation of the sanitary state of India shows the urgent 
necessity that exists for sanitary measures, and it. is gratifying to know 
that the Sanitary Commissioners uf India are fully alive to the advantages 
of such measures, and, aided as they are by the supreme authority and by 
the Governments of the various provinces, it is hoped that in the oouraa 
Of a few years much will be done to mitigate the evils arising from 
the insanitary state of the large towns and of the country g<nendlv. 



French and English Systems of Sewerage. 

BY 

-I \mi> LKMOX M. Inst., C.E., F.S.I.. F.ti.S., l\i-t Pretsda 
ajeecfatMHi of Municipal and County Engineers. 



The author desires bo call the attention of the Congress bo the 

svMems genera 11 v prevailing in the i w-< countries, 

In the year 1884, the author prepared a report iq -'The 

nonn in infirm ent of the tvm of Havre,™ by the direction of the French 
Government, and in so doing, he had many opportunities of comparing 

ill.' l-'i.inh and English systems. It is a common practice to discharge 
the soapy water, the urine, anil the dirty water from the kin hens into 
the open gutters or channels of the streets by means of pipes placed 
against the external walla of the houses, with small troughs or receivers 
at each story. 

In those streets With little fall, evaporation takes pliu'i- tVnni Un- 
arrest of the flow, or by the deposit of matters in suspension, and 
Dttiaunces, detrimental to the public health, constantly arise from the 
iflrt] condition of (he channels or gutters referred to. As these gotten 
discharge themselves into the sewers by untrapped Openings under the 
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kerbs of the footway, the smell arising from the sewers is freely 
discharged into the air immediately under the noses of the passers by. 

It is true that this state of things is somewhat modified by the 
waterposts which continually discharge themselves into the gutters, and 
keep up a small flow of water. 

This attempt to wash down the gutters cannot be called a flush, it 
is feeble at the best of times, although the same quantity of water 
consumed by a proper arrangement of flushing-tanks would be sufficient 
for the purpose. 

The modes of disposal of excrementitious matters which have come 
under the notice of the author are three in number, the first, or least 
imperfect, which is applied in the new houses, consists of a watercloset 
with a small supply of water, discharging by means of soil pipes into a 
cesspit, generally situated in the yard of the house. 

This cesspit is generally in masonry, and is divided into two parts 
to separate the solid matters from the liquid, and from the portion 
containing the liquid a pipe is connected with the sewer. 

The solid matters remain in the first compartment, the liquid passing 
through the perforated divisor into the second. 

By this means the emptying of the cesspit is postponed to a more 
distant time. 

The second system consists of closets, supplied with water or not, 
situated on the various floors or in the yards, and connected with one 
cesspit, also in masonry, conserving the solids and the liquids until it is 
full. This cesspit has to be emptied frequently. 

The third system is principally found in the old parts of the towns 
in which the population is the most crowded. It consists of a tub 
placed in the attics or the cellar, sometimes without either ventilation or 
light, near to inhabited rooms. 

In some of the lowest class of houses the condition of these tubs 
defies description. They are emptied more or less regularly, and in 
order to do so it is sometimes necessary to carry them down narrow 
stairs, and even through the rooms, to the carts in the streets, from 
whence they are removed to the outside of the town, leaving noxious 
and pestilential odours behind them on their route. 

It is impossible to conceive any system more calculated to spread 
cholera, typhoid fever, or other diseases amongst the inhabitants. It 
may be said these are matters more affecting house drainage than town 
sewerage, but the latter entirely depends on the house sanitation, and it 
is impossible to separate them. 

The French system of sewerage consists in the establishment of 
sewers, called collectors, in the main streets, into which smaller sewers 
discharge themselves from the inferior streets. 

These collectors are of large sectional area, and are designed to take 
the rainfall and the washings of the streets, no intercepting gulleys 
being used ; the result is, deposit rapidly accumulates in them, and 
special means have to be adopted to flush it out or remove it by hard 
labour. 



26 Section VIL 

The system may be briefly described as " All to the sewer from the 
streets, and as little as possible from the hous&s." Some French 
engineers have now become converts to the principle of " Tout a 
l'Egout," " All to the sewer," and if that be adopted, an entire revolu- 
tion of the French system must naturally follow. 

The English system consists in the rapid and entire removal of all 
excrementitious matters from the houses to the place of disposal before 
decomposition sets in. 

Much has been said and written against the English watercloset, 
but it still holds its own as the cleanest and best receptacle yet devised 
by man. With the best description of closets and well ventilated soil 
pipes, there is no fear whatever of what are called sewer gases. 

In connexion with the watercloset we have the water carriage 
system, and the English mode is to adapt the dimensions and fall of the 
sewers to the work they have to do, so that in ordinary working there 
shall never be less velocity than two feet per second. 

Pipes made of glazed stoneware are now almost universally used in 
England for small sewers, with man holes or inspection shafts about 
every 100 yards, and the sewers laid at right-angles therefrom. They 
afford an effective means of rapid sewage removal, and are in every 
respect superior to the sewers of masonry, brickwork or beton used in 
France. 

The English system differs from the French system in one 
important principal, and that is the removal of the polluted water from 
the houses is always the first consideration, whereas in France the 
removal of the washings of the streets is considered more important. 

It is alleged that the water carriage system as carried out in 
England, increases the difficulty at the outfall ; this is no doubt true, but 
in towns where waterclosets are not generally used, local authorities are 
compelled to deal with the sewage to prevent pollution of rivers. 

Various modes of purification have been adopted in England, such 
as irrigation, intermittent filtration, precipitation, &c, and in some cases 
a combination of the two modes. In the large majority of cases these 
various systems are effectual. 

By the French method, the volume of sewage is less, but the 
decomposed sewage from the cesspits, which is discharged into the 
sewers, causes as much pollution at the outfalls as the English system, 
in which the use of waterclosets is general and 20 to 30 gallons of water 
per head per day are consumed. 

Something no doubt can be said in favour of the French subway, 
but the same arguments may also be used in favour of the English 
subway, the only difference being that the sewer channel is open in 
the former, and covered in the latter. 

In the opinion of the author there is only one true principle of 
sanitation, and that is, the rapid and constant removal of all excre- 
mentitious matters irom the houses to the place of disposal. It is urged 
that the system adopted by the best English sanitary engineers affects 
this object in the simplest, most efficient, and most economical manner, 
and that the French system does not. 
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The best test of all sanitary work is the effect upon the pnblic 
health. In the best drained towns in England you have a low death- 
rate, and although this is also due to good water, healthy dwellings, and 
other causes, house drainage plays a most important part/and without it 
you cannot get a low rate of mortality. 

The author would compare two seaport towns in the respective 
countries with which he is very familiar, viz., Havre aud Southampton. 
There is no reason whatever why Havre should not be as healthy as 
Southampton, yet the death-rate in Havre is more tlian double tliat in 
Southampton. 

The same comparison may also be drawn between the inland towns 
of France and England to the disadvantage of the French towns, and, 
in the opinion of the author, the cause is to be found in the want of 
efficient sewerage and house drainage. 
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The Removal of Sewage after leaving Buildings. 

by- 
Reginald E. Middleton, Mem. Inst. C.E. 

+»«•+ 

The writer proposes, in the following remarks, to give a short 
description of different systems for the removal of sewage matter from 
houses and streets to the sea, to land, or otherwise ; he desires to set 
forth as simply as possible the difficulties attendant on each system 
which has been adopted in the endeavour to find an efficient, economical, 
ami rational means of removing sewage from its point of origin to that 
of disposal. 

The system of sewerage which lias been most generally adopted in 
this country, and which has existed from the earliest times, is that of 
large sewers calculated to admit of the passage of all the sewage matter 
and storm-water which the district receives. 

So long as it was possible to turn the sewage? thus collected into 
the nearest river or stream, or into the sea direct, this svstem of lame 
sewers was the natural sequence of such disposal. But the injurious 
consequences of this course having become HpjKirent, in the dangerous 
pollution of rivers and streams, and the offensive condition of the sea- 
shore in many places, wherein* the country was to a considerable extent 
deprived of its most natural and least artificial source of water supply, 
it became necessary to enact that sewage matter sliall not be turned 
into rivers unless it has been previously rendered innocuous. This 
enactment obliged engineers to consider the most economical and 
efficient means of transporting sewage to much greater distances than 
was formerly thought necessary ; and as storm-water forms a very large 
proportion of the mass of sewage to be carried, one of the first questions 
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to arise was as to whether the sewage matter mi<*lit not be separated 
foam the storm-water, and ea&b dialed of in ■ different manner. 

Tin- systems to which attention is ealted nii.l which hare been (Had 
With the object' of meeting these requirement a are the writ bj -n mi. Che 
pail system, the system nl' sen led cesspits, :nul tlie separate system. 

The first-named system fails localise it is impossible to ensure its 
proper use, because urine and slop water are frequently mixed with the 
dry earth, which then erases to lie a disinfectant, and localise i( does 
not deal wiih the kitchen and hath water, with soap ami fat, which 
now be turned into cesspits to ferment, or into watercourses to pollute 
them. 

The pail system is an outcome of the earth system, and need not be 
more particularly referred to. 

In the waled cesspit system the sewage mutter is discharged into 
what purports to l>e an hermetically waled cesspit, and is removed by 
pumping into s]>ecia]ly eonslrueted sewage tumbrils, ami is carted awav 

tod deposited OH 1 1. It is clear that when any discharge is made 

intn the cesspit the gases of femientjition come out by the si 
He removal into Che tumbrils is also offensive, and the .system 
ltolioved to lie a suceessful one, though it. has been largely used 
abroad. 

The most important of the |iro]iosals which have lieen made is that 
of separating the sewage proper — that is to say, the fences, the lirinu, 
fat, soap, kitchen water, and the water of transportation — from the storm- 
water ; returning the latter In (be nearest watercourse, and only trans- 
porting the former to a distance, where it mav be treated on land, 
chemically, by precipitation, by electricity, or by two or more of these 
systems combined, the cllliient being then returned to the watercourse. 

Under the conditions which exist in this conn try the proportion 
which the sewage matter at its maximum bears to the storm-water at 
its maximum is probably about 1 to 25, while in tropica! countries litis 
proportion is greatly exceeded, while the duration of the rainfall is 
much concentrated, and the length of Lha time during which there Is 
no ruin i- correspondingly increased. Aantntng the above figures to i«* 

QOr I, sewers to carry storm- water must lie 25 times larger than where 

■Binge only is to be transported; these dimensions must lie much 
increased when the rainfall is tropical; and these same sewers will in time 

of drought be a! st empty, the rate nl delivery in them will lie very slow, 

and they will become foul to an excess, and must lie dangerous In health, 

especially under tropical Q liiions of gnat heal ami long periods of 

continued drought. 

When brought face to lace with these facts it seems to be almost 
ohvi'ins thai the sewage proper should be dealt with alone, and that 
the storm-Water should In- separated from it, more particularly as the 
heavier portion of the matter to be transported and that which is moat 
apt In produce deposits and obstruction is introduced into the SHNBj 
wilb tlic storm-water ; the question, however, is not quite so clear as 
it seems to be at the lir-t glance, 
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II' iii.- sewers are to be separate from the waton-uin-.-, tin gradient- 
of tin' iiii-miT will be much steeper than those rot the latter conduits, 

It "i fii iii i si Mis.-, in- in'cc— nrv tn lunv two sewer* in Boob street, 

for all the liunsc drains <■ >n l< I nut Ik- coum-i led 1" , ivmisidi ring tlmt 

the covered watercourse would in.- in the middle: the iT.i-.-in-- of -i i. < i- 

■i'.iimM >l (i iiII'i-i i-iin-iil,-r:ilili' iliiliriiliii*-. lint, untiling is i i> i f >i >--.- i I ■ l<- , 1 

rllrm difficulties could no doubt be surmounted, indeed, this has been 

done The question then arises, however, of bow Ear it is safe to pees 

water nixed with the sweepings oE streets, of ■■nun-, and of yards, and 

isbingH from the roofs of bouses, directly into the nearest 

■ nrsc without [lunlioiimi 

Ii has been contended lately thai the number of microbes present 
dual hF streets is greater than in sewers, due ii is said to the 

more tree circulation of ail in the open than in il overed sewers, 

and tin- has been used »- an argument against the ventilation <>i sewers. 
Ii may be that the number of microbes i- greater in the streets than in 

■ ■ i -. inn tin- doe* not prove that tin- larger number axe* more 
oiig tu health than the smaller supply, nor does the new that 

more u to be feared from Btreel sweepings tlian from --unp' j-n-r with 

■ ;mi', it having been frequently noted that foul watercourses 
remained innocuous so long >ls they were open to the air, but became 
exceedingly injurious to health when covered in. However ilii- may be, 
the question remains, is it safe to turn water which has passed from the 
noofj at bouses, and over the surface of streets and yards, direct into 
the nearest watercourse, and the writer does nut feel able to deal with 
the enemies] riew of this subject. 

Tin: advantages which the separate svslem tillers appear to U- : — 

(1.) The use of very small sewers. (2.) A. fair amount of regularity in 

the amount of sewage passing through the sewers, which will not vary 

either in quantity or quality, and which will at certain known 

;, - in every day carry a known maximum and minimum of sewage, 

(3,) The gradients can !«' arranged n> give n minimum rate of now which 
-hull not allow of deposit. (4.) Where pumping has to he employed, the 
vohtme to be pumped U reduced to a regular diurnal unit, us against * 
quantity which may vary in the proportion of from 1 to 26 or more 
according to the rainfall, and which necessitates the use of pnjnpmg 
machinery, tanks, and other appliances calculated to deal with tin- larger 
i|n:i;ititv. (5.) The comparnl iv<-l_v small alteration of level of tin- sewage 
matter in the sewers, and the Eact that the variation in tin- rate of How 
would be red 1 and the average rate made higher, should tend to pre- 
vent pre-sure from the evolution of gases, and should shorten the time of 
delivery — and then-fore that in which fermentation can take place— and 
should tend to health, (G.) The heavier matter, such as road scrapings, 
coaldust, etc., is not passed into the sewers, hut into the watercourses, 
:>M<I the former should, therefore, U- maintained free from deposit with 
great facility. (7.) From the small size of the sewers and the compara- 
tively regular flow of sewtige in them they offer gn-itt. facilities tor more 
thorough and regular ventilation than has been hitherto found possible in 
the larger sewers. 
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Against these advantages must be placed the increased complication 
of the drainage system, not as a whole, but in the streets ; and the fact 
that as the gradients of drains of small size must be steeper than of 
those which carry a larger volume, the height through which the sewage 
has to be pumped, where pumping becomes necessary, will be greater 
than for large sewers, though the quantity to be dealt with is much 
less, the proportion can, however, be only decided for each particular 
case. 

The separate system appears to offer many advantages for the 
collection of sewage, in very flat districts, in receivers of limited 
capacity placed at comparatively short distances apart, whence it may 
be discharged or pumped to a higher level by steam power or by water 
or air pressure supplied from a central station. It is thought that the 
use of air is most advantageous for this purpose, as very much smaller 
pipes can be used for its transmission than is possible when water is 
employed as the motive power ; a speed of 60 feet per second being 
quite admissible when air is used, while 3 feet per second would 
be about the limit for water; and there is no shock with the first-men- 
tioned form of power, while there is considerable shock with the second. 
The efficiency obtained with the use of compressed air is con- 
siderable, and might, it is thought, be greatly increased by its more 
careful and scientific employment, both as regards the construction of 
receivers, the height of the lift, in the compressing machinery, by the 
reduction of waste space, and in heating, and by the expansive use of 
the air. 

"Where water is used as the motive power, space must be provided 
in the sewers or watercourses for the exhaust water, while the air may 
be discharged into the sewer without taking up useful space, and may 
serve to ventilate it. On the other hand, this air, which has been in 
intimate contact with sewage matter (presumably, however, little fer- 
mented) may be discharged into the streets through some opening, and 
may become a source of danger. 

The writer wishes to call particidar attention to the necessity which 
exists for considering each locality on its own merits and conditions, 
and for providing a system of sewerage which is applicable to those 
conditions. The same sewers which may do very well in a hilly 
country are not adapted to one which is flat. A system which is 
successful in a tem^rate climate, where the rainfall is moderate and 
much diffused, is not necessarily adapted to a tropical country, where the 
heat is great, and the rainfall is excessive and concentrated. The 
separate system is, no doubt, not universally applicable, but the writer 
believes it to have many advantages wliich only require consideration 
to be recognised. 
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The Sanitation of a Mining Settlement. 

BY 

A. Mault, Engineering Inspector of the Central Board of Hen lth, 

Tasmania. * 
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In the neighbourhood of Mount Zeehan, on the West Coast of 
Tasmania, there occur immense deposits — perhaps the. largest in the 
world — of lead and silver ores. These deposits are attracting a large 
population. Six months ago there were about 400 people in the district, 
either working the mines or prospecting the country ; to-day there are 
more than 4,000, and the number is continually increasing. 

Under the existing mining law it is impracticable to constitute any 
municipal authority in the district, as the inhabitants of municipal 
towns acquire rights that would interfere with mining. This law is to 
be amended in the next session of parliament. In the meantime the 
Government has undertaken the more urgently needed of the works 
required at the rapidly-growing town. A local board of health has been 
appointed. It haw no rating powers, but has ample authority to compel 
the carrying out of such works as are usually done by owners or 
occupiers of property in their individual capacity ; the works usually 
done bv communities in their collective capacity are those undertaken bv 
the Government. 

The principal part of the settlement has taken place along three 
quarters of a mile of the road leading from Trial Harbour — a small inlet 
available only in line weather — through Zeehan to Mount Dundas. It 
began, as all mining settlements begin, with a few huts and tents on 
each mining claim. Publicans, tradesmen, and store dealers followed. 
The surveyors of the Lands Department laid out a township on what 
they considered a suitable site, and the whole of the building lots upon 
it were immediately bought. But as it is about a mile and a half from 
the principal mines yet developed, hardly any building has taken place 
upon it. What has induced building has been, not suitability of site 
or of ground, but proximity to work ; and consequently the great 
majority of the houses are built upon land quite unfit for such 
occupation. 

At a height of about 550 feet above the level of the sea, and 13 
miles distant from it, there is a little vallev traversed bv several 
rivulets flowing into the Little Henty River, covered with thick forest, 
and surrounded with hills that shelter it from every wind. The 
prevailing rock is slate, which comes up close to the surface in most 
places ; and what little soil there is on the swampy flat forming the 
bottom of the vallev is the retentive clay produced bv the weathering 
of the slate. The forest is of what would be extraordinary density in 
any place outside Tasmania. On an acre of it, and not an exceptionally 
densely covered acre, there were counted 96 trees girthing from five feet 
to 22 feet, 1,560 spars and saplings girthing from one foot six inches to 
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live Feel ; aii' I lli>' iindcrgniwlh wns of " ten tret', with its 1 1 1 « r i -_r 1 1 r s[ieai 
like str-ins growing so thickly together us to be impassable without 
chopping ii truck. Tin' yearly rainfall is probably over 11" inches. 
The rivulets traversing ibis swamp wen* so blocked up with fallen trees 
mid branchcB as to render it liillicult, except in verv dry weather, to 
determine which were their real beds; and in the midst of tliis the 
settlement was Formed. 

In its beginnings a mining Sfttlciin-nt is not u savoury place. The 
huis or triits are usually not. kept scrupulously clean, They an 
surrounded with emptied and partially-emptied preserved neat trod 
jam this and bottles, with bones and potato parings in addition if fresh 
men! iiml vegetables are to be had. There are no latrines, mid the 
surrounding bush is polluted with ordure. If horses be kept, the 
manure is never removed. When the lints and tents are replaced bv 
houses, the refuse is still simply thrown out of the back door, and the 
latrine is often a seat with or without a hole dug in ill" ground. There 
are no drains, and the ships are thrown on the ■.•Munel i-lo-" 1" I lie door. 
At Zechati all this naturally aggravated greatlv r 1 « ■ ■ original umvhole- 
SOmeneSfl of the swamp. Vet in it houses, hotels, and --hops were built 
as fast as materials eould In* procured. Some of the hotels aecominodHte 
more than HM) ^nests each, and others still linger are being liuih. 

The first wort done was in eleui 1, straighten, and lower the 

beds of the two principal rivulets. This was nol a Very casv work to do 
satisfactorily, :i- I he ground, wliere not rock, was one mass of tangled ronis 
nf all sorts. None of the forest trees here have tap roots, consequently 
the whole Mirface of the ground is covered with the riiniiriealioii of 
roots — some of enormous size The following of definite lines, and the 
milking id' clean -lopes is consequently difficult. The work baa already 

produced a marked improvement; the level of the "g nd waler." 

wllicll whs formerly practically identical with that of the surface, lias 

been lowered three or four feel ; and it is bow possible fur the inhabitants 

to drain off the large quantities of stagnant water that covered h of 

the surface in we! weather, and left a corresponding surface of greeu 

fietiil slime iii dry. Many of the houses were built on short piles on 
land in this condition. 

With respect to the sewerage, the pr-'liniinarv dillienllv was lo 
procure material. The 13 miles of road t,i Trial Harbour is of mob " 
nature, and in sneh a condition, thai nol only docs haulage at. present 
cost £5 a ton, hut il is also practically iplile impossible In secure I he safe 
transport of any breakable material. Earthenware pipes were, therefore, 
out o" the ipiestion. The use of wood was discarded for various 
reasons, and that of rivet ted wrought iron pipes adopted. Sheet iron of 
No. 18 gauge was employed in six-feet lengths, ihe ends being slightly 
spigotted and faucctted so that the joints might, overlap aliont two 
inches — the spi^ol end Ihuii^ 111 unci veiled for that length. After 
rivetting, the pipes were healed anil pinned into a balh of boiling pitch 
aod tar which, when dry. formed a hard adhesive coining, sufficiently 
elastic to form a practically watertight joint for sewers not subject to 
tie- pressure of a bead of water. The junctions were easily made with 
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branch pipes ill mi aonte angle, rai'li oro- liming also a short vertical 
iiiniirli, tn serve MIM inspection, hoh', aiid large i'iii..ugh In remove any 
mutter that would choke a four-inch hoaae drain. While being laid, 
the position of eteh mapeotioo-iele was pernianenlly marked on Ihc 
surface, and bIko fixed by recorded btom measurement*. Curved pipes 
uvn: expensive to make, so their use was as much an possible avoided In 
putting a manhole at every change in the direction of the Beware. 

Zeelian is a mining town, sod the whole district in a mining district : 
consequently, when lead concentrating work is largely carried on it will 
be quite impracticable to prevent the metallic poisoning of the streams 
running throng!) it, rendering their wider- unfit for ivri itri :■ ] consumption. 
But sueh water does not give off the noxious emanations of sewage. So, 
though it has not been thought worth while at present to pur if;, the 
sewage liefore its discharge, care has been taken to muke provision that 
the eventual onlfulls shall !«■ At B distance from nil sen lenient. 

As no good bricks are vet made in the district, and the hail ones 
made coal £H> ■ thousand, Um manholes of the sewers, anil the trapped 

■ ■■■iiiliili-il eatchpits for honse anil yard drainage were made in 
modi Huon pine, Daerydivm RrtrnkUnH, is u admirable wood for 
then utupuwa, being almost imperishable, Water troughs, hid partly 
in inr ground for intermittent irrigation work, are still quite sound after 
40 yens' naftj and the slabs of it set up uastaad of beadatonafl ou the 

graves nt Settle nt [sland, Macqnarie Harbour, though dated 1825 

and 1826, are Mill quite as good both above ami below ground — lin- 
ing very slightly weathered. The wood of the Blue Shim 
ttj/ptui glo&ultu) is also almost equally indestructible, and it mi 
principally used. 

While the sewerage works were being carried on, the local Wrd 
of health, having obtained from tin- Government the grunt, of a suitable 
piece of land as a depositing ground, entered into arrangements for the 

periodica] removal I burial or destruction of all refuse. As there i- 

uo wale) supply nt present available for watercloscts, notices were issued 

'" ''nil I seholder to construct and maintain a proper earth-oloaet of 

n certain pattern, and to provide suitable receptacles for hsase refuse; 
anil the weekly Hi'imsiue of holt) these forms jwirt of the arrangements 
referred to. Notices were also served for the thorough cleansing 
of all yards and outbuildings, As the sewers were lining designed, the 
of »ll bouse drains were also settled, and the owners of all 
property were called upon, immediately a sewer was available, to construct 
the drains accordingly. 

Vol lung whs ill by the Government with regard too water supply 

rate o puny is promoting a Hill in Parliament for establishing 

■■■ present nearly all the ' bcs oave galvanised iron 

HMlfS and large tank-, I the I;irgi- rainfall iii-iiii-- ii pretft i-iiii-iiin 

supply, 

■ om the population settled in houses, there is an almost 

large population dwelling in huts or tents. Where these 

6 by miners, nnd erected upon the claims of the companies for 

C 
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whom they work, ill' companies are hold, under the hyelaws of the local 
iMMfd "i henlt.li, tn provide fur iheir smiitni'V eondilion. Tin' dinVnltv 
is with people otherwise employed, ami apparently ton poop ti> build 
hofisM or real them. Tfaeyom allowed to pHeh tents en khe uuiooqpnB 
parts, rf tnitung shunts. These tents and their surronndm;.:- mr n-tinlu 
in.lr-i't-ilijihlv squalid tad filthy. When- a Government reserve or other 
luii.] ib vnUabts for the pwposS) it is arranged thai camping shall onlv 
}"■ allowed on it, imil imrtrr the control of the loenl board of health, 
which sees ilnii proper sanilnrv provision is made in return for a small 
weekly payment, Hitherto tins has not been possible at Zeehan -. but 
some of tin' tanta bare ben dealt with. Tli.v bad been put upon 
ground already polluted with tilth and sewage. They were taki'n down, 
thr ground bvejh-d, the iffe-n lnunt, and then tin' actual nt« t" bfi 
occupied by the tenta ewretad with a biy.-r of charcoal — wry easily 
procurable lirrr— a vtoden platform or boot constructed, and the tents 
re-erected thereupon. 

All llii- u not a record of engineering difficulties overcome, hut a 
nuiTiilivi' of Low tin' >'\ceptii.nal condition of things that is sinueliine- 
BMt with in new communities, and which WgenHj requin d to lie 
iniiih ilii.t.li dcah with, was ^ii dealt with in a simple, economical, anil, 
above till, effectual maanor, Some of the work done is ueceiearilj of ■ 
temporary character ; hnt none of it is useless, all of it is well worth 
what baa been spent upon it. When the railway is completed to Zeehiui 
other means will he nvailahie, and the work will have to foe greatly 
I'xti-ii'li'd, commensuratelv with the extension of the settlement. 



DISCUSSION. 

Professor H, P&cchiotti stud that one of the great sanitary reforms 
in Italy bad reference lb drainage, which had been overlooked for centuries. 
In Rome, in tho days of the Tarquitia, the grout canalization was begun, 
on the linen of what the French culled lout a I'ojout, anil it had lasted for 
2,500 years. The system of tout A I'iijoul had acted perfectly well under 
the Monarchy, the Republic, and the Empire, as well as under the Popes, 
and under the present Italian Government. During the last ten yean the 
same system bud been followed in Naples, Milan, and Turin ; and it was 
bow hoing studied at Spezia, Beggio, Emilia, Aiicona, Ilari, Cataue. and 
Messina. The same system, too, had been adopted by the great men who 
had formerly lived, and were still living, in Loudon. There were some 
who preferred the separate system. Tho Waring system had been advo- 
cated by some, hut not with great effect in Italy. There were only two 
towns whore that method had been tried. The separate system, however, 
was one thing, and the Waring system was another. For tho last 10 years 
in Turin a great struggle hail taken place with rclvrence to tlie drainage. 
He was himself a member of the Municipal Council, and he had worked 
und spoken a gYcat deal on tho subject of the tout a Vigout principle. Tbe 
town was of such a character that it scorned made almost on purpose for 
that system. A little town had hogged M. Bechmann, of Paris, to prepare 
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apian according to the tout d Vfgcul system, which bad succeeded very 
well, and it had linen approved by ft commission to whom it had been 
submitted. He had already presented ft summary of the conclusions 
■rTimd it by ibis llllllllllwlllll Professor Pacchiotti tinnlly alluded to tbo 
movement, then on foot in Fnuwe ft* areotiag ■ WnftnMI to the memory 
of nuraiidrdnve. KhOH earnest and energetic labours deserved the oordinl 
sympathy of sanitarians throughout the world. 

Col. Alfred Jones siiid he should like to enforce almost every word 
contained in Mr. Middleton'e paper, His Attention hud been drawn to the 
Lrs, during which he had worked a great doal at 
it with the view of ascertaining whether sewage farming would pay or not. 
TIkj iiiij'erhad referred to the necessity of the separate system. Ho bod 
boon arguing for the separate system for years from a practical point of 
view, maintaining that it was almost impossible to utilize sewage which 
mu subject to extreme variations doe to the weather. If they once 
'■I the rainfall into the stivers there was no limit whatever. As 
the author bud pointed nut, the How of sewage duo to the water-supply 
»! one was a comparative constant (jUuntity ; it might vary from boor to 
hour, but as compared with the ungovcrned forces of tbo rainfall it was 
very easily calculated. With regard to any lifting power that was 
required in the transport of sewage' from the boose to the liui'l, Mr. 
Middleton had very wisely said that the separate system was very neces- 
sary to equalise that pumping power. He would not go into the question 
as to whether water-power or air-power was best, but he entirely agreed 
with Mr, Middleton that air was not snbjrct to the 1 1 isad vantages of water. 
If they employed water-power to lift, they only added to the quantity of 
lifjuld to be lifted, they had to lift all the clean water they used, whereas 
the air was dispersed at once, blown off, and need for ventilating the 
■wnrfi 






a (speaking in French) said that Mr. Lemon had made 
a comparison between the two systems, and had easily shown tho 
superiority of the English system to what he had called iho French 
system. He (Mr. Bcehmanu) wishod only to protest before the meeting 
against that appellation, which be considered to be thoroughly inaccurate, 
end which he should not like to see introduced into the technical language 
of tbo Congress of Hygiene, As Prof. Pacehiotti bad said, the honour of 
having opened the way of hygienic reform was due to Kngland. Tho 
method which Mr, Lemon had called the French system was simply the 
practical mode formerly adopted in countries which had not entered upon 
the gigantic sanitary inovemeut of later days, the initiation of which was 
due to Kngland- That system was not peculiar to franco. All the groat 
towns were endeavouring to find the means— not always easy, since they 
■were not as rich as English cities — of adopting a system of drainage wbich 
should have the effect of diminishing mortality. He might cite tho 
example of Marseilles, the second city in France, which had very recently 
obtained an Act of Parliament authorising the expenditure of 33,000,t>00 
francs in order to establish what Mr. Lemon had called the English 
system of sewerage. There was no general mode of procedure applicable 
to all places. In each country it wnB necessary to modify the system in 
order to adapt it to the customs and ideas of the people. Ho asked the 
members of ihu Congress to admit with him that there was no system of 
" French sewarage " ; ths universe] system was that which England had 
■:.'i which other countries were adopting. 
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Kr. Richard Bead (Gloucester), in commenting upon the paper 
read by Mr. Middle ton, said the separate system, as was gen orally known, 
bad its origin in consequence of the difficulty of dealing with storra-water 
at the sewage outfall. Anyone who had to deal with the sewers of" a 
town knew the difficulty of having a duplicate system, to which con- 
nexions could be made, and the confusion which arose from making 
connexions with two separate systems of sewers in the same street. He 
thought the better plan of dealing with the separate By/item was to have 
all the connexions made with the foul-water sewers, and in order to do 
that to take a definite small proportion of the rainfall into those foul- 
water sewers. In that way they would get the dirty water, which is the 
first flush of the rainfall, into the foul-water sewers, and then the com- 
paratively clean storm water, which followed afterwards, would, by means 
of weirs and overflows, find its way into the storm, water sewers. The street 
gullies could then be directly connected with the foul-water sewers, and 
they should be very numerous; being numerous, they should also he 
easily cleaned so as to keep the greatest possible amount of solid matter 
out of the sewer. It was suggested that the Bystem of weirs or overflows 
from the foul-water sewers into the rain-water sewers might in some cases 
necessitate pumping; but he took it that if all the rain-water flowed into 
one set of sewers, it had to he dealt with at the outfall by pumping. It 
was, therefore, a choice of evils; but in many cases weirs or overflows 
could be taken directly into the rain-water sewers without pumping, and 
he believed that would be the best plan, whore possible. 

Mr. J. T. Noble Anderson (Melbourne) asked Mr. Mault kha 
dimensions of the wrought-iron pipes lie used, and if he could give any 
idea as to their coat. He (Mr. Anderson) had carried on similar works to> 
those which Mr. Mault had in charge, on some camps and public works in 
Victoria, and found that he could get the red gnm tree troughs con- 
structed for about one- third the cost of wrought-iron pipes, and they 
appeared to be more durable and more easily Bushed. No doubt it was 
a question of economy that led to the use of wrought-ir?n pipes, hut his 
own impression, from seeing these pipes used, not only in the Melbourne 
and Victoria water supplies, but aisu in the preliminary sewage works of 
Melbourne, was that they bail been very much over-estimated with 
reBpect to durability. The asphalt coating corroded very rapidly, and 
allowed a rapid corrosion of the pipe. The Melbourne people had at the 
pMMMli time sent several of their leading practical engineers over to 
America to study the American modea of coating the wrought-iron pipes. 
He would like to ask Mr. Manlt if economy was the chief reason for 
choosing wrought-iron instead of wood troughs for conveying away the 
water I Also his experience with respect to the length of time wrought- 
iron pipes would last? 

Mr. Gilbert Thomson (Glasgow) wisbod to make one or two 
remarks on the separate system, chiefly with regard to its applicability, 
to a limited extent, in the case of small towns or large villages with from 
8,000 to 5,000, or 8,000 inhabitants. Such a town or village very often 
came into the hands of the sanitary engineer with a system of drainage 
more or less deficient ; the whole of the storm-water, together with the 
sewage water, being carried oft' by a, natural ■watercourse, which ran either 
through or close by the town. Such villages or towns had a very large 
drainage area compared with the roof area, and the streets of these villages 
were practically country roads in place of being highly-polluted town 
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streets. Tho pollution from these streets consisted mostly of road 
detritus, and to a very small extent of the manure which formed a large 
portion of town mud. The practice he had adopted in such a case was to 
allow the roof-water to go into the sewage system, while tho street-water 
;unl (Ik- stona-water was allowed to go by the old system of sewers into 
the drainage system of the place. He believed that such a compromise was 
beat auhed for such places, because, if they kept out all tho roof-water as 
well as all the Btorm-water they would require to have, in the first place, 
Tor every house two sets of drains, and that memt an expense to the owners 
which they would he very unwilling to incur; in the next place the roof- 
water, which was a comparatively small proportion of the total rainfall, 
was an advantage in helping to flush and cleanse the sowers. He, there- 
fore, believed that in the case of such a small town as he referred to, the 
proper course would he to allow the roof-water to go along wit* t'le 
sewage into the new system of sewers, anil that the old system of 
sewerage might be allowed to take tlie street-water and all the other 
rainfall from tbe district, and convey that into the nearest watercourse, 
'.-. li iili probably ap to that time would have received the whole of tho 
drainage. 

Mr. James Thomson (Edinburgh) said that one of the dangers 
• [ the separate System was, that unless it was under complete supervision 
there was risk of having the rain-water pipes ventilating the common 
-sewers. With regard to the drainage of villages, one of the best ways of 
dealing with a separate system, if it was desirable, was to put in overflow 
sewers. Wrought-iron pipes hud been referred to. He had had some little 
experience of wroiighl-iron pipes in connexion with niaiu sewers. He had 
p poi which had been in for 40 years, and were uncootcd, which were 
in lirat-rnte condition. They seemed to be preserved by the coating 
which formed upon the interior from the sewage, and unlike clean. mater 
y did not seem to corrode. 

Mr. Sijmons (Rotterdam) wished to speak of a system which had 
been working in Amsterdam for the Inst II) years, and in which very great 
improvement had been lately introduced. The Li eratir system, as employed 
in Amsterdam, was arranged for populations of 100,000 and of 80,000. 
It was directly connected with a pumping station, Until recently all the 
ed faecal matters were dealt with at the public cost, but the towu 
had now given over its focal mutter to be dealt with by a company W bo 
treated it with sulphate of ammonia. The cost of this process up till some 
time last year was 61 cents per head, nearly Is., but since this fuscal 
matter had been treated with sulphate of ammonia the cost bad been 
reduced from 61 cents to U cents, that was to nearly id. By tbe Lieruur 
beck) matters were excluded from the public riven. Ho knew very 
well the difficulty of applying every system to nn old town. In tbe new 
parts of cities they would adopt the best system in existence, at 
construct a good separate system like that at Vienna, 

The President wished to say a word with regard to Lb ■ 
mbtlitj of wrought-iron pipes. It shoo ■ | .li*t there 

wire two factors which affected tbe lite of a wronght-iron pipe, fire! the 
soil in which the pipes were imbedded, whether it contained any 
of salt, such as was found near the sea shore in a porous soil, and ul-.j 
(and this wm a very important consideration) the cbanMtar of tbe Sold 
that was passed through the pipes. If they were near a town with largo 
ifaotorics thereruld very well understand thai U 
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tho pipes would bo very much diminished by reison of Hip chemicals 
passing through them. 

Mr. H. A. Boechling, (Leicester), said that reference bad been 
made to what Professor Pettenkofer had lately deiiioiistitLU'd id Munich, 
viz.: that the sewage of Munich could Le discharged into the Isar 
without any detriment to the river itself. In order that this statement 
might not be misunderstood, and that the veteran sanitarian might not 
be misrepresented, he wished to give the following particulars in addition 
to those given in Professor Robinson's paper. Professor Petteukofer, in 
1867, in bis report on the drainage of Basle, advised that town to exclude 
all fajcal matter and urine from the sewers, as London had proved the 
fallacy oflooking upon public river-courses as the channels for convoying 
awaythe liquid refuse of towns. This certainly looked as if Professor 
Pettenkofer had then been an opponent of the " water-carriage *' system, 
In 1876 he had, however, altered his opinion, having, in the intervening 
years, examined the question very thoroughly ; awl be now held that the 
system of carrying away by water all faecal matters, Ac., was right in 
principle. When tho late Mr. Joseph Gordon, who for some months 
held the appoint mont of Chief Engineer to the Loudon County Council, 
designed his scheme for the main drainage of Munich in 1878-80, ho 
recommended the adoption of the system of " water-carriage " pure and 
simple, and was backed up in this by Professor Pettenkofer. The 
authorities however, took a different view of the luntu-r ; (hoy ndupted 
Borne portions of Mr, Gordon's scheme, and made the sewers big enough 
to cany, eventually, the sewage and the rain-water} bat they did not 
admit ficcal matters into them; that wbb a question left open for the 
future to decide. The matter had now again cropped up in Munich, as 
another main intercepting sewer would have to be constructed, and the 
Mayor thought this was a good opportunity to re-open the whole question. 
He, therefore, recommended the construction of this additional main 
sewer, the admission of all f;ecal matters, &c, into the sewers and tha 
discharge of the sewage direct and without purification into tho river 
Isar ; but he added to this recommendation, that all sewers should be 
kept at such a level as to admit of the treatment or the sewage by pre- 
cipitation or by broad irrigation, should such a course be hereafter found 
necessary. Professor Pettenkofer thoroughly Supported the proposition 
of the Mayor, having examined it very carefully. He was of opinion, 
that the direct discharge of the Munich sewage into the Isar would not 
produce pollution, as was generally feared ; the velocity of the river and 
the c|Uantity of water flowing in it, even during the time of minimum flow, 
being sufficiently great to prevent it. He based his figures upon a ratio 
of dilution at low water of 1 in 40, reckoning that about 1 cnbic meter of 
sewage would he mixed with 40 cubic meters of river water in the course 
of o. second. The minimum discharge of the Isar was -10 cubic meters 
per second with a velocity of 119 centimeters per second; the average 
discharge 110 cubicineters per second, witli a velocity of from 145 to 188 
centimeters per second; and tho maximum disclmi-L-e amounted to 300 
cubic meters per second, with u velocity of 211 centimeters in that time. 
From his examination of the river above and below Munich, at times or 
low water and during periods of flood, ho felt convinced that tho sewogo 
of Munich would not pollute the Tsar. Far more organic matter than 
would ever be carried to the Isar by the sewage was in the river at flood 
times. It would lead too far to follow Professor Pettenkofer through all 
his analyses and argument b ; it must he sufficient to say that his reasoning 
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was so close, that, theoretically spmking, the dedui ttoni from his figures 
could not be Otherwise than rorivct. it remained, however, in be seen 
artwtfiaj thb theory WM borne i. 'it bj rln- ; n-i u-il itato of the river after 
il.-- whole of the sewage bad been Si ■■ some time, or 

whether which ]".■ bad argued had not been 

sufficiently examined. Should it, be ascertained that pollution of the Tsar 
had commenced, or Bhotild the farmers of the di*tii<-i • spii -- n wish bo 
the sewage, then il was s comparatively simple Butter, 10 (Hvorl 

n tr the river niul tO employ it in the cultivation of Hie iofl. Ptofoseor 

■ Mictions had reference only to the cam of Munich, MUi 
every tiwe required n fresh and very careful investigation, M it was the 
proportion existing ljetween the velocity and quantity of the rlTST 
water and the velocity mid quantity of the sewage that governed the 
Wherever the self-purifying powers of a river would M 
overtaxed, then pollution, would lie the natural result. With regard 

remarks of Profeaaot Paoohiotti, he, [Mr. Roechlingj could not 
linion that, ns Tar as sowarage and sewage ntilixation 
was concerned, France occupied the foremost position on the Continent. 
Having eafofolly gone into this matter, be believed thai the sanitation of 
German towns, especially of Berlin, was far above that of Paris. Whil-t 
Paris was in the unfortunate position of nut knowing what to do with i\< 
sewage, Berlin lia<l solved this problem, and utilized its sewage on large 
irrigation farms ; it had thus set an example to the wlole world. The 
total acreage of all these farms amounted now to nearly 19,000 acres, of 
which 8,000 received sewage during the last year. The utilisation of the 
Berlin sewago did not cost quite a penny in the 1/. of the rateable value, 
and the results from a sanitary point of view had been marvellons. lie 

■ ■ through all the analyses taken since 1882, and it appeared that 
ifoca that year, on an average 98 per cent, of the organic pollution had 
been abstracted from the sewage on tho farms, a result which he believed 
hail never been attained before by any process tor nuy length of time. 

As to the separate system referred to in Mr. Middleton's pap i- i hi - 

on required to be considered under two heads, vis. ; first, iuconuexioi, 
with an existing drainage scheme, and secondly, in connexion with the 
construction uf a new one. When he was with Mr. Gordon at Lei 
Ibey had to consider how far they could relieve the old sewers of the town 
of storm-water. The deep sewers, which had been laid down by Mr. 
Wiekstoed in 1654, had become much too small, and hud OomaeqaenUj 
nwe work to do than they could perform; they laboured further under 
this disadvantage— that when the pumping engines Wert overpowered, 
which occurred very frequently in wet weather, the sewage hud [o Lack 
up to a height of about 9 feet, before it could discharge into the river ; 
I lii.-li meant nothing else than transforming the system uf ISWcfl into a 

ranean lake at almost every ordinary shower of rain. It was there- 
fore absolutely necessary, to provide a remedy. The question that had t" 
he considered was, whether they should retain the old deep si wen for 
the sewage only and relieve them of the rainwater, or whether they should 
construct new sewers altogether, to take both tho rainwater and the 
sewage, with frequent Itorm overflows. In one district of the tow D the 
sepsratc system has been carried out to for as it wm thought „>!-. 
there were duplicate bcwcts in all streets, but the house ctrajnafl 

. ii re-tnoilellcd. and ei>ii ■■■' 1 iii inly the storm-water sewers received 

m the surface of the streets, and onfcj in a few cans that 

falling on the front part of the roots. To re-model, the drainage of 
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every house would have involved too great an outlay, from about I0t to 
15i. per house, to say nothing about the inconvenience to the inhabitants. 
In this district they had careful gaugiugs taken, and found that only 
33 per cent, of the total rainfall went to the storm-sewers, the rest going 
to gorge the deep foul sewers. With, such facts before them, it would 
have been mere folly tn extend tlie separate system, and they decided to 
recommend the authorities to construct entirely new sewers, which were 
now bt'ini; carried 1 out. They hail divided the town into various high and 
low-level districts with one main intercepting 3ew«r to each, which joined 
at its lower end the main outfall sewer to the pumping station. Each 
district had its separate storm overflow, calculated to di-charge \ inch of 
rainfall per hour over the area of the district, which meant practically 
;i capacity of i inch of rainfall per hour, on the assumption that imly 
50 per cent, of the total fall reach the sewers. In dry weather, the main 
outfall sewage conveyed the sewage to the pumping slal inn. where it waa 
lifted on to a large sewage farm; but in wet weather the rain-water 
would flow forward in two main etorm outfall culverts to a point some 
4 miles below Leicester, where the levels admitted of a free outfall. 
These main storm- outfalls were calculated to take a raiufall of 2 inches 
in 24 hours over the whole area of the town. All the storm-outfalls were 
connected by solid weirs with their main intercepting sewero, t&e cills 
of which were fixed at such a level as the circumstances of the case 
required, and only when the waters had risen to this height could thiy 
leap the weir and flow forward in the storm overflows. Such an arrange- 
ment insured that the foulest liquid, which was generally poured into the 
sewers at the commencement of each storm, must go forward to the 
pumping station, and could not reach an open araterttnrae. EfogmeMl 
rule could bo laid down concerning the- separate system. What might be 
right in one case might be wrong in another, as every case required to 
be dealt with on its particular merits. 

Mr. Bnchan said that prevention was better than cure. Cholera had 
been the scourge of nations, and ho believed, in the opinion of some 
medical men, India was perhaps the original seat of cholera. Cholera 
was due to disease, and those who believed in the germ theory as the 
origin of disease must insist upon ihe destruction of these germs at their 
source. Consequently, the paper read by Mr. Baldwin Latham was 
worthy of their serious consideration in that respect, as insisting upon 
better sanitation in India. He understood, from various souroes of infor- 
mation, that of late years the French had been following the English 
system, which was a matter of credit to English engineers. In most 
towns the " separate " system would involve too much eipense ; and lldO 
the effect of preventing rain-water from going into the drain, which 
Harried off the soil deposits, would be, he thought, a step in the wrong 
direction. More especially wonld that lie the case on account of the law, 
which ho thought was a very bud law, enacted in London and in many 
Other cities, limiting the flush in water-closets tc 
The nine of water -car ria^e for sewage as being BO 
other system was now a (natter beyond discussion. 

Mr. A. Mault, replying to the questions that had been asked by 
Mr. Anderson of Melbourne, said that it wus not simply the question of 
economy that induced him to use iron pipes for drainage, rather than 
wood ; it was, also, because of his experience of wooden drains since he hud 
been in tho colony. Thero wis a very great difficulty in keepil 



\ couple of gallons, 
lueh better than any 



The disposal of Sewage. 



41 



drains clean. The soap and grease, especially from kitchens, adhered lo 
the surface of wood in a way in which it did not adhere t<j the surface of 
iron. In addition to that, there would certainly be the question of feasi- 
bility. It was utterly impossible to got earthenware pipes there. It" r h.-y 
IiihI imported earthenware pipes from liobart they would bavo been very 
iucky if they got one pipe in ten delivered on the ground whole. The 

am weight of the pipes in comparison with wrouglit-iron was also 
important. As to the question of cost, t In- nlsfl used Wort '.'-inch, li-inch, 
■lid fur house drains, 4-inch. Thoa-ineh pipes cost complete at Hobart 
OB !>liipbonrd. Is. Id. per foot ran. The B-inaa pipee coat 91., nnd 
the t.ini'h "('. ; nnd the cost, of carriage exactly doubled that by th-3 
time they arrived at Zecban. As to durability, he had seen drain 

Mint had Wen used for 11 years, and were as good at the end of 
the 14 years u they Were at the beginning. Mr. Thomson ofEdiuburgh 
nod (hot he had known pipes not coated with asphalt that had 
been in use I'm- tij wars; but, as t.ho President had mentioned, the 
question of durability of course would greatly depend upon what duty 
they hod to perform. It' iron pipes had to drain chemical works they 
would not last long, but with ordinary sewage he agreed with what fell 

Mr. Thomson, that its action — especially that of the grease and 

la— bad rather a preservative affect than the noatary upon the 

duration of iron pipes. There was another matter special to the subp. t 

that he had mentioned, namely, that even supposing iron piped did HOtlaOt 

long, if tin a won the cheapest , an engineer who had tu lace the question 
of the drainage of a mining settlement was usually quite justified in 
thom, if they would last only sis: years. At the end of that time a 
ir.iniug settlement either became a large, important, and wealthy com- 
munity, or it became a desert. If it became a desert the pipee might 
wear out if they liked ; if it becamo an important and wealthy community 
they might very well afford to re-organise their system of drainage. 

H>. Baldwin Latham, in reply, mid that it hail been 'stated thai 

it was no doubt the cleanest sanitary appliance that oonld be 

it some reason or other it was supposed not to be applicable to 

Eastern countries. Ho could assure the members, from the examination 

of the working of walcr-cloBets in Eastern countries, thai then WM (to 

appliance bo well adapted for an Eastern country as a water- closet. The 

inhabitants of India, the Hindoos, always used water in laige quantities 

utUv defalcation, and, therefore, there was no system so well adapted 

for carrying away fmcal matter as tho wa to r- closet system. Even in a 

climate like India, where the atmospheric conditions were such that I Bi v 

rapid drying would take place, it did not pay to manufacture sewage 

into jwudrdtl.'. In Bombay, Calcutta, and other large towns where thoj 

had water-supplies, all the public latrines which were u-ed by the natives 

were opon tho water-closet system, ami these were the only appliances 

which were anything like sweet in India. They answered admirably, 

and the Calcotta Municipality had been extending them into the private 

udi attached to the native resiliences, s.> that il wan now quite a 

common thing to see a whole row of latrines worked npon somothiug like 

ugh system, which answered admirably for the purpose, and 

t«r and sweeter. The contrast with the system hitherto 

in operation where only the solid matters were collected, leavn 

liquids to How away in the street gutters, was BOmethinf 

to those who had any noses. With regard to river pollution, no douhl 

tho rivtrs did free themselves to an enor la extent from any dangerous 
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pollution. Take, for instance, ike case of the Ganges. The Ganges, of 
course, wa3 a large river ; it was a long river ; it. was a river with a vei y 
considerable flow, liable la enormous fluctuation in its flow, but also 
liable to extraordinary pollution. Not only did the drainage of towns 
more or less find its » uy into it, bub every person dying of cholera was 
thrown into it, evory person dying of suiall-pox mil thrown into ir | 
unmarried person under 12 years of age was thrown into it, all the 
religious ascetics who died were thrown into it, and tho fishes of all the 
dead were thrown into it after burning, but the burning often was a mere 
fareo. He had himaelf seen bodies flouting down the Guides with tho 
two feet burned off, and tho hair on the head not even .singed, so lhat 
the enormous amount of pollution which passed into the Ganges WM 
certainly some test of the nature of the power of a river ft* wtf-p 
cation ; beeaaso at the mouth ul' thnt river, from one of its branches — the 
ll'injilv— Cak'iula took its water-supply, and Calcutta since tho intro- 
• liicnijn ot' tliis wstac-coppl; hud bucn mure free than many other parts of 
India from cholera and other such-like epidemics. They had there an 
exemplification of the enormous purifying power which nature had 
provided in the flow of a river. But if they went n step further, even to 
their own country, they found thia remarkable fact, that ta'ting towns 
of like character and like population, those which wer>? supplied from 
rivers had the lowest rate of mortality ; in fact, the groui i il y in 
they were at present assembled was a case in point, for although the 
water of the Thames was still liable, more or less, to receive the pollution 
of a considerable population, yet there was no city in tho world which 
would compare witli London in ivyard t p its standard of health. Sewage 
farms, no doubt, were an admirable way of getting riil of sewage, and it 
was suggested that only farms with porous foils could be used for that 
purpose, lie would like to point out that many of tho chief farms in the 
country, which had been in operation for over a quarter of a century, 
were on tiny soils, and yijt tiny us perfoctlj purified tb.3 sewage to-day 
ss on the first day when the sewage was applied. He might particularly 
note the towns of South Norwood, Doucastc-r, Warwick, and Rugby, where 
the farms were upon the a ti Best clay that could be found anywhere. In 
some of thoso towus the sewage of as much as iiiwj people had been. 
applied per acre, and successfully purilied. With reference to the separate 
system, he thought some misunderstanding had arisen. In his own 
practice he never had yet drained a town in which the whole of the rain- 
fall of the district went into the sewers. In the case of a town which 
bad already got a system of sewers in operation, but which needed a new 
system in order to deal properly with the sewage, the best thing to do in 
such a case was to retain the old sewers, as was suggested, and to make 
use of them for the purpose of the rainfall, or the larger part of it, leaving 
the new system of sewers to deal with that portion of the rainfall which 
conld not conveniently be excluded from the sewers. Even when the 
rata iraa excluded from sewers, there was an enormous fluctuation in the 
flow, and he might refer to a series of tables which were published by 
the Thames Sewage Discharge Commission. Those tables showed the 
daily observations of the quantity of sewage flowing through tho sewers, 
the rate at which the rain fell, and the degree to which it affected the' 
sewers. He found that on one occasion, when only O'l inch of rain 
was recorded in the day — it fell in a limited time, — it actually increased 
the moan flow in tho sewers by 5'9 times. That was in a district in which 
there WU a separate system, On another occasion only 0'25 was recorded 
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in the Jay, but fell in ft Very limited time, and that increased tho mean 

li Hum 5*7 times. It was found, by observing the rate at which the 

raiii fell, that the overage fall in the whole of those four years was at the 

rate of 065 inch per hour, or if it continued at that rote for 24 ho 

average rate was a little over lj inch per Jay. This, of ceurse, ;i ' 

the eewera to thia extent in a district in which there iv;>- n separate 

system. Generally, in English towns, the roof im VaS al the rate of 

300 people to [he acre, but it still gave an enormous fluctuation 

i ain when that water had to be dw.lt with in the sewers. 

necessary to make provision for these large fluctuating 

quantities in any system of sewerage, especially where pumping name into 

■ n. A. suggestion hod also been made with regard to tin' 

of overflown, that the rain-water should overflow and go to the natural 

streams when the sowers' got to ft certain extent over-eharged. He had 

carried mil works of that character in the town of Long ton, where 

there waa that abominable system inane orated years ago of building 

back to back) with no yard between them, where all the slops and 

every thing was thrown out into the street. In such a case the only possible 

way or dealing with drainage wai by means of one system of eewers, and 

d in-ranged that with a very small dribble of sewage it 

wn the ordinary sewer and wont into tho foul sewer, hut when 

D came in large quantities it leaped over the opening which was 

i h'i the sewage proper, and passed away direct to the streams 

of the district. That system had been in operation for over 2iJ years, and 

in -t perfect success. No i*om|.hnnt had ever been made with 

i, the fouling of the streams in the neighbourhood, so that the 

made li id really got their practical exempli- 

this country at the present moment. As to the Licruur 

lysteni. whuh he had thoroughly investigated, it was not a system which 
guard rivers entirely from pollution. The Liernur system only 
deal] M ith inie part of the Sewage, and therefore there was still greater 
liability under that system of river pollution. As to automatic pumping 
Of air and water, mentioned by Colonel Jones, all he wished to say was 
that none of those objections which were mentioned by Colonel Jouea did 
The water which was used for the transmission of power was never 
allowed to pass into the sewers ■ or if it was, it was only used for the 
purpose of flushing the sowers, and so saved other water which would 
otherwise he used for that purpose. Wooden sowers were very latgoly 
used in America. They were very successfully used in the draiuage of 
Hoston, especially in the case of roads in which the ground had been 
recently filled np above the low levels of the district. Those sewers had 
nit as lurgo wooden barrels, with n view that when settlement had 
taken place, ultimately their interior should l>e lined with brickwork in 
tho ordinary way. 

Xr. D. Balfour, K.Iaat., C.E., P.O.S., (Newcastle on-Tyne), in 
reference to Hsrags disposal considered laod'Mbamea, either by broad 
irrigation or intermittent filtration, 1" be generally moat clheieiit and 
economical, wherever both properly designed and managed. Surface- 
water generally should bo kept separate from the sewage, rendering less 
laud necessary in accordance with the sanitary maxim, " the rainfall t*> 
the river, and the sewage to the sod." Moreover, all sewage work 
should he kept in the hands of the local author it] , as letting to ■ tenant is 
always found to re- uk in ileteu<>ian..n mid '!; •■■:i! i- faction. Chemical 



schemes, with or without land, should only he resorted to for exceptional 
local conditions. 

Mr. Lemon said he wished to say a few words ill reply to the French 
engineer, Mr. Bechraami. He regretted that ho (Mr. Lemon) could not 
follow his observations as clearly as he could have done if they had bewi 
in his own tongue, but he understood Mr. Beebmann to say that what he 
had called the French system was not the French system now. Ho "no 
was more glad to hear that statement than himself. "What he had 
written in his paper was the result not of mere second-hand information, 
hut oT his own personal observation. He had seen towns in France 
where what was called the tinette— that was a tnb in which they put the 
Bolid excreta — was placed in the roof of the bouse. He had seen that 
overflow, and in one house he went into, a fair sized house, the inhabitants 
were obliged to throw the excreta on to the roof of an adjoining house. 
Anything tending moro to produce a high rate of mortality than that he 
did cot know. With regard to what was called tho taut j I'cgoui he had 
used the term in oontradist taction to the old French way of convejing 
away solid matter in carts, and allowing the liquid to find its way into 
tbe sewers. What a French engineer meant by (out a I'igout was the 
removal of all the excreta and foul water from the houses 10 the sewer. 
That was no doubt coming into operation in France, and Frauce was very 
eminently indebted to that eminent engineer, M. Duranclaye, for the 
very excellent change which had taken place in the sanitation of France. 

Mr. Baldwin Latham said he should like to make one explanation. 
It had been pointed out to him that in Calcutta none of the bodies were 
thrown into the river, that tho municipality saw that they were not so 
thrown in. Ho (Mr. Latham) was speaking of districts above Calcutta, 
and not of those which were within the jurisdiction of the Calcutta 
Municipality. 

Professor Pacchiotti said one of tho speakers had referred to 
Home. Rome bad one system of sewerage which had prevailed for 2,500 
years, and had beon worked without any difficulty, and with very great 
success. What the Italian Government was doing now was a new thing, 
and it was this : instead of sending tho drainage into the river, it would 
before long be sent to the Oampfcgna, in order to get rid uf malaria, and 
to get rid of tho bad toil. Sewage farms had been spoken of. At Milan, 
for 300 years, they had worked a sewage farm sncccssfully. Paris was a 
little behind in some respects. In Paris there were still 80,000 cess-pits, 
holes at the bottom of tho houses where sewago matters were kept for 
five or six months in a year and then taken away by carts. 

Professor D. van Overbeck de Meyer said he was rather afraid 
he should throw an apple of discord into the meeting, but be could 
not pass silently the different conclusions which had been reached that 
morning. He was really opposed to them all, and if he was not asking 
too much of their patience he would give his opinion in the form 
of the following conclusions. The tout a Vr/jonl and the separate system 
were noxious in the town itaelf, because (l| proper ventilation of sewers 
was impossible so long as tbe houses were different in height, aud the 
street openings, manholes, Ac, were not abolished ; (2| the tout a I'egout 
was a fiction wherever the storm.water was admitted in the sewers, 
becaaso overflows could not bo avoided; (3) it was impossible to got rid 
in a proper way of the deposit in the cowers; (4) tho danger to health 
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lurked not in all parts of the house refuse, but in the faecal matters only ; 
(5) the diminution of the death-rate in sewered towns was not duo to the 
tout cL Vegout, but to the supply of good water and to other sanitary im- 
provements which were the necessary and therefore constant forerunners 
of a sewerage system ; (6) the best existing system was the Liernur 
system, the only good system from a sanitary point of view. 



Sewer Ventilation. 

BY 

W. Santo Crimp, Mem. Inst. C.E., F.G.S., <fce. 

♦■•■♦ 

There is probably no subject in connexion with sanitary science 
regarding which more has been written, but fewer experiments made, 
than the ventilation of sewers. The question is undoubtedly one of 
extreme difficulty, as the conditions vary in almost every sewer, and one 
would therefore have thought that writers would have at least made an 
attempt to ascertain the actual conditions prevailing before pro]>osing 
methods that would in all likelihood fail in consequence of their lx>ing 
designed upon wrong principles. In nearly every paper or work on the 
subject examined by the author, the writer has assumed that temperature 
is practically the only agent causing movements of sewer-air, an 
assumption greatly wanting in basis, as we shall see later on. 

As a result of this assumption, it has been widely believed that, 
sewer-air constantly passes from the lower parts of a drainage system to 
the higher, to the discomfort of the inhabitants of the higher ports of 
the district sewered. As a matter of fact, the sewer-air as often passes 
downhill as the reverse way. 

Having constructed some works in connexion with the ventilation 
of sewers, which were designed in accordance with the views then pre- 
vailing, the author was disappointed with the results, and he determined 
to undertake an extended series of observations on the movements of 
sewer-air. This he did during the year 1888, and the results were 
communicated to the Institution of Civil Engineers, and may l>e found 
in Vol. XCVII. Experiments were made continuously for a year in one 
12-inch sewer, having a gradient of 1 in 8 to 1 in 100. The sewer was 
trapped off from the main into which it discharged, and an air-inlet was 
provided at the upper end of the syphon trap, whilst at the end of the 
sewer, 1,860 feet distant, a 6-inch ventilating pipe was earned a1x>vc the 
roof of a building near. Two anemometers were placed in the sewer, 
together with two self-registering thermometers, and these were read 
daily. 

The temperature of the sewage was lowest in February, when the 
average was 44*75° Fahr. ; that of the sewer-air was lowest in March, 
when the average was 42*0°; the highest temperatures were of the 
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sewage 50"7i>' in Septemlter, nan 1 of the sewer-air W'r'o* 1 En August. 

Tfie nmuili of Fflirmiry was the coldest month, the domh i perature 

of the at sphere being 3 I ■ 75, whilst August was the w»n i, the 

mean temperature being 5fM0 J . The greairst ilifffii'in'i' between 1 1 1 ■ 

temperettn 1' the sewer-air and that of the atmosphere was during 

October, when it averaged **•!(>', the sewer-air being the warmer; on 
one ibiv, tin- Htli, the difference was equal to 16*5°, ami this wu> Eon 
greatest variation registtmL _ 

Now. ii' ti-miK'i-iitnrf wire effective in ■■smsiiig movements of SBW8T- 
air, «c have siilliriini data to enable us to calculate llie numher dt time- 
the nil* in the experimental sewer would have been changed, say, during 
the month of Oelnlier, ii-iiig tin- fundamental formula n-ljitinj; to fulling 
bodies x = </'2gh: hut, Bfl n matter of fact, up-hill currents in the 

MWeT were only a-niahl.' hv an anemometer "ii three days, whilst 

down-hill currents prevailed on 12 dais. 

These experiments had not been eon tinned very long before the 
author iVamd tluil for idl pr a efieaalB purposed the wind Wis tin* only 
agent producing moreanrnM <■(' sewer-air that couid be measured by* 
nn anemometer. Not only were experiments made in Drdinnri sew.-r-, 
bnl also in surface-water BfeWei*, at a time when Ihey eonlniueil no 

water, and precisely the name results wai Mained as in the sewers 

proper. Hnving, iberefore, ascertained the true i-nuso of the move- 
ments of sewer-air, their direction and strength could, -if t ■ -i- mas 

little ox-ieiieiiee, be fairly Well foretold, 80 far 8* tlie experimental 

sewer was concerned ; for when northerly winds prevailed the sewer- 
air travelled up bill, and when southerly winds were experienced 
the sewer-air passed down hill. In other sewer- that were l>eing 
experimented Upon at tin* same time the opposite conditions prevailed; 
and this is easily explained, fur in passing over n town the eonrse of ihe 
wiml hi broken np and deflected, and it will affect the openings upon the 

'I'wrri in dinV-tcrit fttits, in BOOM eases indiieing runvtils oul of llain, 
in others passing down into the sewers anil driving out the sewer-air 
l! I se where. 

On taking charge of a part of the enormous main drainage system 
of the Metropolis, tile author soon found opportunities of ascertaining 
the conditions prevailing, and he found that they were identical with 
those in the smaller sewers at Wimbledon - light air and calms mean 
stagnation id the sewers, whilst brisk winds cause rapid movements of 
the sewer-air. Of course an abnormal rise of temperature due lo the 
admission into the -ewers of hot liquids will produce a local disturbance, 
but this iu nowise affects the main question. 

The author ventures to formulate his news in the subjoined 

summary !— (1.) Thai t lie wind is the only agent which prod s mensur- 
able remeota of sewer-air in an ordinary Bystetn of sewers. (2.) Thai 

the fullest use of the wind should he mad.' in .(beting the proper ven- 
tilation of sewers. (:S.) That the offenaiveness of sewer-air should In. 1 

lessened to I he lulled |aaeiie-dde extent liv svsleuiatie Hushing and 

deansing of i la- sewers ttndbj keeping them structurally in n thoroughly 
effective condition. (II Thai small pipe-sewers n 1 not be ventilated 
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to the same extent as those large enough to admit of men working in 
them, vents high overhead being alone required. (5.) That in all systems 
where practicable, ventilating pipes should be carried up high buildings or 
other objects, where they may discharge their foul contents into the 
atmosphere high overhead, and that street ventilators should then l>e 
reduced to a minimum. (6.) That if even' house were properly drained 
and proof against sewer-air, ventilation of sewers, as ordinarily practised, 
would be unnecessary. 



Sewer and Drain Ventilation. 

BY 

R. Read, Assoc. M.I.C.E., M.S.I., City Surveyor, Gloucester. 



-c~o*-o- 



Introduction. — A system of drains and sewers consists of a number 
of lengths, or branches, of underground pipes, of gradually increasing 
diameter and varying gradients, converging towards the lowest point or 
outfall of the system, where the sewage, more or less diluted, is discharged 
by gravitation. 

The drains are the units of the system, and their total length is 
largely in. excess of that of the sewers, to which they are connected. 

The great majority' of drains and sewers in a town consist of 
glazed stoneware pipes, ami the remainder of brick or concrete 
culverts. 

The flow through the drains is intermittent, but a sufficient number 
are always in use together to keep a continuous stream flowing through 
the sewers, but varying, both in volume and velocity, with the time of 
day, the amount of water supply, and rainfall. 

The fluctuations in the volume of sewage are frequent, the maximum 
flow in dry weather occurring between 9 a.m. and 2 p.m., when about 
half the daily water supply of a town passes into the sewers ; but rain 
may cause a sudden or gradual increase at any time. 

Sewer always full. — The remaining space above the sewage in a 
drain or sewer is always filled with air, watery vapour, or gas, or a 
mixture of at least two out of the three. 

Minimum Velocity. — In a sewer running half full, a minimum 
velocity of 180 feet per minute is necessary to prevent the deposit of 
solid sewage, unless special means of flushing are adopted to prevent 
it ; but this velocity will discharge sewage at the outfall from any part 
of a town long before decomposition can take place. 

When solid deposit occurs in any drain or sewer, decomposition 
quickly ensues, and sewer gas, as distinguished from sewer air, is 
produced in increasing quantity, until the obstruction is # removed. 



iH factum VII. 

CimjtrtMwn awl Expansion^— (ivwer air is alternately compressed 
hwi i**\m,iu\i*\ kfCHttint the crown of the Hewer by the rise and fall of the 
M'Wk%t' f and kl*> Uy the jfjereaw; ami (lecreafie in barometric pressore ; 
f hi' latter wtum i* jiartieiilarly ofiaervable before a storm. 

Watery va|K;ur i* cormtantly given off from the surface of the 
M'ww ** from any other wet surface in contact with air ; and both the 
wnUwy vajnmr, and sewer gaww, if any are present, diffuse themselves- 
fhroiif/houl the newer air until the point of saturation is reached in an 
itn vent Hated wwcr; tlie jiereentagc of moisture in the sewer air is 
lowered by ventilation, and the more perfect the ventilation the nearer 
the newer flit* eoni|MireH with the outer air. 

TiMprraturt', — The temj>eratnrc, of sewage and of sewer air is 
generally lower tliitu that of the outer air during the summer, and 
higher during the winter. 

Mw# tit ivorlt. — Motions of sewer air are produced by compres- 
sion, ex|MiUKioti, diffusion, differences of temperature, and barometric 
lireNMtire i these motions cannot l>e measure<l by the anemometer, but are 
made vlnlhlo liv the condensing of the watery vapour in cold weather, or 
hy the Int roduct ion of smoke. 

lhu>H-hiN CurrtHts. — A velocity of 180 feet per minute in the 
wwago will generally carry the sewer air down-hill with it, and the 
motion i* accelerated hy every intermittent discharge from the drains. 

If 'i *</. —The most powerful agent in producing motion in the sewer 
\\\v in the wind, which acts by inducing a vacuum in, or by blowing 
directly into, any opemug in the sewers or drains, according to the 
|HVMtum of the opening* ami the direction and force of the wind. 

f 'ftiYM/JiAtfoi Sr¥ttrs. — AH attempts to keep sewer air and gas 
tattled wp within tlie sowers ami drains having failed, ventilation was 
reUtv'lautK adapted* tW want of something better; anil it is now a 
jgHMtewrih re%vg»v*\l tact that unless some provision is made to ventilate 
nexm* and drains* they will ventilate themselves in a dangerons manner. 

f\*r#*$* IVtJtltiaW — The tin* ventilation was most probably 
muttU^\ttvMv*U h> u*wr*p$*\l rain-water pt£*s*and by overflow- pipes from 
i*in **ic? c**«ero* be\vts£n£ usxtraww^i iat drv weather* and afiovins the 

p*Vx^ \* >OKVC £*> ; -*tV» heOSrt< 

Xr*v*i t^<\eft*/^ — IV rvoew :h«* $*ce***ire a^vc the j^w«^ and 
vt^Li^v ^v^xvos. *: V*ej: ISsaexvs *;urt» were wssffei&ed bf open 
$<w&t:^gt a; :ifc k >crw<; Vwi .«*£ ;3e«s? aa-*v V^ct j^ar«tl?y Cle a ned ia 
*ua*V* ASfc.1 *rva s»c otvttTi^ -*a -3* *sscsii*cca rra*s rfo* a a a m the- 
j^yiww^ <v .ti „**>« :r\ttoi :>;■ Srctvc ; «*£ sew "iey ac«f pttaw%L trvm: 
M> W» ^.V >^vs J^^*:^ ja»i. :ih? woiji^ r*ay?? svnr 30- stfiiaw rnrin** 

t^..-v ^ivx-HAi .*•: ^•MC.iaiXft >y ^rsc^nr* * tie <w« ifvoC amy. 

^^.ubivii v* ^^ W t >> ^n: /n>_ w*riwi£ Tvadaor 
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The difference in height between any pair of adjacent gratings at 
the street level is generally so small that there is no marked tendency 
for either to become an inlet, in preference to an outlet, and puffs of 
wind may make them act feebly both ways, within a few seconds, without 
greatly affecting the air within the sewer. 

With a falling barometer the watery vapour and sewer air acting 
by expansion and diffusion rise out of the street gratings, and should 
there be decomposing deposit in the sewer, or in any drain connected with 
it, a nuisance will be apparent, for which the gratings will be blamed, 
although they only call attention to the existence of defects which they 
did not cause and can only partially remedy. 

Shafts above Roofs with Street Gratings closed. — In consequence 
of complaints, the street gratings in some towns have been closed, and 
iron pipes, erected against buildings substituted. This is still vent 
only, without ventilation, and a reproduction of the action of the 
street gratings at a higher level, without dealing with the first cause of 
the nuisance. 

Partial Ventilation. — Neither of the alx>ve systems of venting to 
relieve internal pressure by partial ventilation, inducing a mere tendency 
to vacuum in the mouths of a number of outlets, whether at the street 
level or above the roofs, can be anything more than a manufactory of 
gas, the currents of air having no power to penetrate far beyond the 
mouths of the openings. At intervals, however, discharges of gas must 
take place, and the longer the interval the more dangerous the gas 
becomes. 

The constantly changing conditions under which a system of sewers 
and drains act are such, that it is as impossible to stop at partial ventila- 
tion, as it is to have no ventilation at all. 

Comparison with a Mine. — The leading idea which for a long period 
governed attempts to ventilate sewers, was, that it was a similar problem 
to the ventilation of mines, whereas the conditions are entirely different. 
In a mine, all the air entering the down-cast shaft must traverse the 
workings and pass out through the up-cast shaft, these being the only 
two possible openings. But any attempt to draw air through a sewer will 
not be felt at a greater distance than 400 yards, and only under very 
favourable conditions will the distance exceed 100 or 200 vards. This 
was conclusively proved in 1858, by Sir J. Bazalgette and Col. Heywood, 
by experiments on a large scale, with a furnace at the Westminster clock 
tower. 

Wimbledon. — More recently, in 1887-8, Mr. Santo Crimp, at Wim- 
bledon, had 600 yards of 12-inch sewer trapped off at the lower end, an 
opening, 28 inches area was made at the street level, just above the 
trap, and a 6-inch opening at the upper end, all other known openings 
being closed. There was 100 feet difference of level between the two 
openings, and a fan attached to the upper one, drew air from the sewer 
at the rate of 300 cubic feet per minute for 14 hours, and during the 
same period the sewer air continuously discharged itself from the lower 
opening 600 yards away at a velocity of 42 lineal feet to 104 lineal feet 
x p. 2205. D 
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per minute, thus showing that one or more accidental openings must 
have existed, and that the friction of the flow of sewage, and the effect 
of the wind, was sufficient to bring the sewer air down to the lower 
opening, in spite of the powerful fan at work at the upper end. 

On removing the fan the* 6-inch pipe was carried up a building 
25 feet high, and anemometers attached to the lower opening showed 
that during 1888 the air current was down hill at that point on 273 days 
and up-hill on 97 days. Unfortunately no anemometer appears to have 
been used at the shaft at the upper end. 

Notwithstanding these facts, the favourite recommendation by 
newspaper correspondents has always been to connect to a factory 
chimney, on the assumption that it will entirely clear a whole system of 
sewers, and cremate the gases. Factory chimneys are usually confined 
to one quarter of a town, and although velocities from 500 feet to 
2,000 feet per minute can be obtained by connecting to them — and in 
some towns costly stacks 100 feet high have been specially erected 
for the purpose — their effect upon ordinary sewers is only local, and 
very limited in extent ; so that it is like shooting at a sparrow with a 
100- ton gun. 

Keeling *s ^ Destructor." — The most recent apparatus for ventilating 
sewers by artificial meaus is " Reeling's patent sewer gas destructor," 
an arrangement of lamp column with a 6-inch connexion from the 
sewer for passing sewer air through an atmospheric gas-burner fixed in 
the base of the column, the outlet being about 10 feet above ground, 
under an ordinary street gas-lamp, placed at the top of the column ; 
a consumption of coal gas from 6 cubic feet to 10 cubic feet per hour 
is required to keep them burning, and produces a heat of about 
600° F. at the burner, and about 100° F. at the outlet, where the 
velocity is about 200 feet per minute, or equal to about iO cubic feet per 
minute of air extracted. 

The advantages claimed for this apparatus are that sewer gas is 
entirely cremated, and that one destructor will suffice to ventilate 
fabulous lengths of 12-inch sewer, variously stated, or inferred, as some- 
where between 1,000 yards and nine miles ; but no such distances can 
be affected by any such apparatus if a fan or a factory chimney of 
10 times the power cannot do it. 

The apparatus cost about 15/. fixed complete, ami about 10/. per 
annum for gas, and is a useful luxury as an aid to natural ventilation if 
properly applied at the lower end of a sewer, instead of at the upper end, 
as recommended by the patentee. 

Their greatest \ise is for dealing with the emanations from a very foul 
sewer ; but this is treating the symptoms of the disease, instead of the 
disease itself, for such a sewer requires re-construction first, and 
ventilation afterwards. 

Tme Ventilation. — Nearly all attempts to maintain a constant 
current of air flowing in one direction have failed, because they have not 
been in harmony with the forces at work within and without the sewers. 
The streets are the only places where municipal authorities are free to 
ventilate sewers as* they please; therefore, the gratings at the street 
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Wei have always been more numerous than shafts above the houses ; and 
as long as this is the ease, no constant current of air inwards at the 
street gratings can be maintained. There can be no true ventilation 
without a system of both inlets and outlets ; the street gratings should be 
comparatively small to always act as inlets, and the outlets should always 
1m» above the roofs of the houses, and much more numerous than the 
inlets. It is necessary, therefore, in order to give? a strong initial 
velocity at the inlets, ami to localise the ventilation, that the street 
grating inlets should not exceed 30 or 36 square inches area, placed from 
GO to 100 yards apart, and that the outlets should l>e distributed over 
these lengths in such numbers of 4-inch or 6-inch shafts that the sum of 
their sectional areas, between each pair of inlets, shall exceed the sectional 
area of the sewer as much as possible. 

This arrangement can only l>e obtained by terminating every 
house drain by a 4-inch soil-pipe, or 6-inch shaft, carried above the 
roof as an outlet, with no obstruction between it and the sewer; the 
fresh air will then constantly enter at every street grating, with 
a minimum velocity of 100 to 200 feet per minute, travel down the 
sewer with the sewage, and up every drajn and outlet pipe or shaft 
above the roofs. Each length of 60 or 100 yards of sewer l>etween 
a pair of inlet gratings, and all the drains connected therewith, will then 
be thoroughly ventilated by a localised continuous current which cannot 
be reversed, and which will require no traps, flaps, valves, or other 
obstructions, except at the gullies and w.c.'s, to isolate or direct its 
course; the velocity of the current will only increase with the 
wind, from whatever quarter it may blow, ami sewer gas will have 
no chance of existence. 

Interceptors. — The above system requires the abolition of the so- 
called " Interceptor " traps, which obstruct the flow of the sewage, and 
render the true ventilation of the sewers impossible. They are the only 
form of un ventilated syphon trap now tolerated, and oppose the inertia 
of about three gallons of stagnant sewage to each discharge through the 
drain ; this sewage in the " Interceptor " never gets entirely changed, 
and is constantly manufacturing gas on its own account and providing a 
greater danger to the inhabitants of the house than the sewer to which 
the drain so trapped is connected. 

Flushing.— "Eveny w.c. should be provided with a mechanical 
apparatus, or cistern, for flushing after each user, to keep the drains 
properly clean in the intervals between rainfall, because the water so 
applied must of necessity pass through both drains and sewers, while 
whatever the quantity of water used by the municipal authorities for 
sewer flushing it can only pass through the sewers, leaving the drains 
untouched, and thus wasting a large quantity of water which would be 
more usefully and economically employed if passed through the drains 
as well as the sewers. 

Object of Ventilation. — The true object of sewer ventilation is 
not to let out at intervals quantities of sewer gas of increasing 
foulness, but to introduce into properly constructed sewers and drains 
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such a constant current of air, as will prevent the formation of gas 
altogether. 

The systems of partial ventilation now in use, merely provide 
sufficient oxygen to facilitate the formation of gaseous compounds 
without rendering them harmless. 



The Bettor Ventilation of Town Sewers. 

BY 

W. D. Caroe, M.A. Cantab., F.R.I.B.A. 



The following paper took shape in an inquiry, at the instance of 
the Grosvenor Estate Board, into the possibility of supplementing in 
some manner the present system of ventilating the sewers by means of 
open grids at the street level, so as to mitigate the complaints constantly 
directed against the open grid ventilators. In forming conclusions from 
such an inquiry it was essential to admit no theories, however attractive, 
which had not been verified by practical tests, but to base every argu- 
ment for remedial measures upon the solid foundation of past results 
and wide experiences. 

The general system of rendering pipes for the conveyance of 
sewage refuse innocuous to the inhabitants of cities or districts — the 
system of open or ventilated drains and sewers — is now so thoroughly 
accepted in principle by sanitary experts, and the laws relating to the 
action of sewer-gases themselves, and of fresh air admitted into open 
sewers to dilute them are so well ascertained and available, that it would 
demand excuse rather than apology to enter into fundamental explana- 
tions of the open system, or to propose discussion upon the authenticated 
principles of the dilution and diffusion of sewer-gas. 

In an unwavering acceptance of the open system, I conceive r 
nevertheless, that every sanitary expert should take note of the singular 
conditions which rule Bristol (population, 221,665), where the city 
engineer is to be found congratulating the Council upon the principles 
of the " Open system " being violated in every essential particular, and 
the medical officer claiming an almost complete immunity from diseases 
having their origin in sewer-gas emanations,* and imploringly asking 
his committee to pause before they make any such changes in the 
sewer non-ventilation as will reduce his city "to the level of other 



towns." 



Believing, however, that the case of Bristol is exceptional on 
account of the large amount of water readily available without cost 
for flushing purposes, and the great difference of levels in the several 
parts of the city and suburbs ; and, even so, that the conclusions reached 



* Report, 1884. 
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by the advisers to the Bristol authorities are not to be accepted without 
question, I assume the advantage of the completed open system, even 
if applied to Bristol. I am, however, prepared to admit that (given the 
very essential requisite of perfect house drainage) the present disgraceful 
emanations from the street ventilators and gullies (of, for instance, the 
Chelsea and Fulham end of the Metropolitan Northern low-level sewer), 
form a strong argument in favour of closed sewers as opposed to those 
ventilated by open grids only, and a pernicious example of the failure 
of what I venture to call the incomplete system. 

I will now briefly postulate: — 1. Ventilation as applied to sewers 
properly means the Dilution and Diffusion of sewer-gases to such an 
extent as to render them innocuous and inoffensive. (Sewer-gas is to 
be prevented from forming in any quantity, and that which must of 
necessity be given off is to be dispersed in the most diluted state 
possible.) 2. The effective agents of Dilution are fresh air, deodorising 
chemicals, and an adequate supply of water for flushing. 3. The 
effective agent of Dispersion is fresh air only. And I will add us an 
axiom : — 

Inlet and outlet ventilators are equally important, and these should 
be at different levels. 

I will base my inquiry upon the above statements, all of which are 
admitted to be axiomatic in connexion with house drainage. I believe, 
however, that the importance and value of deodorising chemicals and 
water-flushing are thoroughly recognised by our authorities, and although 
not used to the utmost as yet, no efforts are being spared to extend 
their use. The last depends, of course, upon the exigencies of water 
supply, about which there is ample stir at present. 

I confine myself, therefore, in the main to the consideration of the 
atmosphere as a diluter and diffuser. 

It is surely a matter of common sense that where the same open- 
ings have to act as both ingress and egress ventilators, the system must 
be inadequate. It generally happens that open grids become a greater 
nuisance when there are not enough of them ; in other words, that the 
process of dilution is insufficiently operative. In the metropolis there 
is no uniformity or system in this respect j and it would be, doubtless, 
well as a preliminary, if the proper spacing of such ventilators were 
made compulsory. 

I believe it will be undisputed that, on account of the numerous 
inlets, apart altogether from open grids, sewers cannot be treated by the 
same simple systems of ventilation as mines; and that, given open 
grids, special supplementary shafts at intervals— aided by fans or furnaces 
or extractors in which gas is the agent employed — have been tried with 
more or less efficiency, but have generally been found insufficiently 
operative to justify the cost of either their erection or maintenance. 
In place of any such non-automatic arrangements, I would here advocate 
the completion of the open grid system by a multiplicity of special shafts 
having egress at a high level complimentary to the low- level ingress 
of the open grids. Special shafts of this nature are generally known as 
Pipe Ventilators. 
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would be approximately 500,000 cubic yards changed and renewed many 
times in the day, so that the air in the sewer will be several million 
times less in comparative volume than the air in the street, and the 
dilution of any sewer-gas will be in the same proportion. By the 
addition of pipe ventilators, the open grids which, without this supple- 
ment, are acting as both inlets for fresh and outlets for foul air, become 
active fresh air inlets, excepting only in certain conditions of the atmo- 
sphere referred to. The sewer-gas would generally become thus further 
diluted, and the amount of it dispersed through each of the many shafts 
proposed would be practically un noticeable. 

Before discussing the practical application of the system a few 
statistics of existing pipe ventilators may be useful. The metropolis is 
behindhand in this respect, possessing over its whole " greater " area 
only 582. In 12 districts they are stated to be satisfactory, but in the 
bulk the number may be said to be quite insufficient to rely upon for 
results of the successful adoption of the system. Coventry has 1,500 
pipe ventilators, while other provincial towns have many more than 
London, and a much smaller area, of course, to deal with. 

Blackpool seems to be the solitary exception where owners' pre- 
judices have been overcome and no difficulty experienced in erecting 
shafts up the houses, and in answer to the query as to the means of 
ventilation employed, the surveyor is in the position to reply " By open 
" grids in streets, by shafts up house gables, by five street lamp 
" vents, and four 40-feet shafts used for electric lighting, and sundry 
chimney8. ,, He further adds his opinion " that very frequent open 
grids in the streets are part of the proper system of ventilation, but 
" these are of no use unless counter shafts be placed to extract foul air, 
" and the grids become inlets." 

The city engineer of Liverpool informs me that he has 900 pipe 
ventilators in use, and has had no complaints. I need not multiply in- 
stances however, but merely state that wherever the system has been tried 
to an even moderate extent (for in no instance has it yet been adequately 
adopted) it is spoken well of. 

I will now briefly remark upon the practical construction of these 
pipe ventilators recommended. The vestry of St. Pancras being 
strongly in favour of the adoption of the system (whereby they state 
that probably no gas would ever be generated or accumulate to such a 
degree as to become offensive or perceptible) advocate its application 
thus: — Each main house drain should not be disconnected from the 
sewer, but each branch house drain should be disconnected from the 
main house drain and the latter carried up to a high point as a ventilator 
to the sewer.* This arrangement woidd secure, undoubtedly, the same 
principle of sewer ventilation, but it might in many cases lead to such 
difficulties and complications in systems of house drainage and ventila- 
tion that it is not to be lightly recommended. 

Sir Robert Rawlinson and others assume that the best arrangement 
is to connect the pipe ventilators with the crown of the sewer, and 

* Metropolitan Board of Works Report as to Cleansing and Ventilation of 
Seweif, 1886. 
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thence conduct them up the fronts of the houses. But here again 
the greatest advantages of the system are not obtained. The con- 
struction should be as follows : — Each tenement having the usual 
disconnecting trap and chamber serving to cut off the sewer from the 
house drain, and at the same time acting as an inlet for fresh air to the 
whole system of house drains, every separate branch discharge into this 
chamber being carried up to the roof full-bore as a ventilator to that 
branch ; at the back of the disconnecting trap (that is, on the sewer side) 
there should be a junction, and at this point the pipe ventilator should 
l>e connected, and thence carried up to the house-top, being disposed as 
will be hereafter suggested. By this arrangement two great advantages 
are secured : (1.) A- current of air is constantly introduced through the 
short length of pipe between the disconnecting trap and the junction of 
the house drain with the main sewer, preventing it from forming, as 
by the usual arrangement, a dead or stagnapt length in which sewer- 
gas can accumulate. (2.) The breaking of the water-seal of the trap 
by siphoning or pressure is rendered impossible. This latter point is 
of the utmost importance. If, whether by excessive rainfall or by 
flushing with large and sudden quantities of water, the sewage rises in the 
main sewer so as to cover the whole of the orifice by which the house 
drainage enters it, the water-seal of the disconnecting trap is apt to be 
broken. A broken water-seal means, of course, the possibility of the 
main sewer discharging its sewer air or gas in close proximity to the 
lower windows of a town house. 

If every house is to have such a shaft as that recommended, its 
disposition becomes a matter of importance. It is an advantage that 
the shaft should rise vertically from its connexion with the drain as 
soon as possible, and have as few bends as possible. There can be no 
doubt but that the best position for the shaft is up the front of the 
house. The open end should be removed from windows and chimneys 
as far as can be. 

As regards the size of the shafts, inasmuch as a 6 -inch drain is 
employed to carry off the output from very large houses, or even large 
blocks of flats, it may be said generally that, with a pipe at every 
tenement, none need be larger than 6 inches, and probably 4 inches would 
be found ample. This, however, is a matter of calculation, as the 
collective area of outlets in any district should be fully equal to the area 
of inlets formed by the open grids in that district. 

However much appearance may have to give way to practical or 
sanitary considerations, it is appalling to think of the possible effect of 
a series of 6-inch or 4-inch pipe ventilators up the front of each 
tenement, a forest of fresh ugliness vieing with the tall-boys which 
already so disfigure our skylines. But fortunately both artistic and 
sanitary considerations can be fully regarded. In many cases the 
fortunate favour with which gables towards the street front are now 
being regarded comes to the aid of the architect. There can be no 
better place for the discharge of a pipe ventilator than the apex of a 
gable, which fact indeed adds another point in favour of this treatment, 
so that the picturesque and the sanitary go hand in hand in this case. 
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The pipe, in which there can be no pressure, can be carried up either 
in the core of the wall or in one of the many projecting pilasters or 
architectural features at present so much in vogue. It can discharge 
either by a finial at the apex of the gable constructed on purpose, or at 
the back of the coping. There is no architectural difficulty whatever. 
Where, however, there is no gable, it can be built in the party-wall as 
suggested by the City of London authorities, and undoubtedly this 
arrangement overcomes the difficulty which might arise from the varied 
height of street buildings. But even where there is no gable and the 
party-wall is impossible in a new building, it is merely a matter of the 
oxercise of ingenuity on the part of the architect to conceal the eyesore, 
than which many more difficult problems will arise for solution in 
almost every day of his practice. 

Cases may arise, especially if an owner's prejudice can be over- 
come and a pipe ventilator added to an existing house, where it is 
impossible, or may be considered too unsightly, to erect it on the facade. 
It may be insisted that there is no serious objection to its being carried 
under or through the house and up the back. It will not act quite so 
freely in this case, but it will act freely enough, just as a ventilating pipe 
to a house drain does, which always takes the same course. The 
suggestion of the St. Pancras Vestry, already alluded to, embodies 
this arrangement of conducting the sewer-air under the house of 
necessity, as in almost every town -house drains under the basement 
are essential. A dry pipe, with no pressure within it, laid by the 
side of the house drain can have no reasonable objection urged 
against it. 

I summarise as follows : — 

1. That the system of open grids in the streets, supplemented by 

shafts from the sewer side of every disconnecting trap upon 
the main house drains, be recognised as the effective automatic 
means of sewer ventilation, and its adoption be aimed at in 
all possible cases. 

2. That it be made compulsory over new areas of building, or over 

large areas of rebuilding. 

3. That the flushing and deodorisation of sewers be made com- 

pulsory, and in new districts that the former be part of the 
charters of the water-company. 

4. That the vestries be called upon to exercise rigidly their 

statutory powers, not only in respect of new drains, but in 

respect of existing drains ; also to adequately ventilate the 

dead ends of all drains. 

The adoption of the system as suggested in new districts, or in large 

areas of rebuilding, would be a fitting stepping-stone, — and possibly the 

only one — to its spreading by the force of example and success to the 

older parts of our great towns. 

I cannot better conclude than with the words of the Vestry of 
Tooting Graveney, who, in a well-considered memorial to the Metro- 
politan Board upon the subject, say, that " several persons have had 
" shafts from the sewers carried up the sides of their houses at their 
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" own expense, which have answered in their immediate neighbourhood, 
" but to be successful the scheme should be general. " And they^go 
so far as to suggest that parliamentary powers should be obtained. 
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DISCUSSION. 

Dr. T. W. Hime (Bradford) said the subject was one of very great 
importance. It was one not less associated, at all events, with the craft 
which he himself practised than it was with that of engineering, and it 
was one which ho might say had at the present time been so unfruitfally 
cultivated that it was worth while venturing to say a word or two about 
it. Although it was unfruitfully cultivated in the main, ho particularly 
wished to except from that remark the admirable paper just read by 
Mr. Crimp, a paper so essentially opposed to the ordinary views, and to 
the classic statements which one met with in all works upon the subject 
of sewerage and sanitation, beginning with the official volumes of their 
own Government and going down to the humbler handbooks. With 
regard to the contents of sewers which were to be ventilated, perhaps a 
word might be said. He had heard, and he generally heard when he 
camo to places where there were discussions of sowers and sewage, a great 
deal about sewer-gas. He might bo pardoned the heresy of saying that 
there was no such thing in existence as a special sewer-gas. The gaseous 
contents of a sewer were a mixture of gases of a highly complicated and 
highly composite character. There was one thing which it was tacitly 
assumed was contained in the so-called sewer-air or sewer gas, and that 
was the germs of disease. From the first time when a disease germ was 
identified up to the present date, he believed there was no authentic 
record of the disease germ of any kind having ever been found in sewer-air. 
He had himself aspirated hundreds of gallons of sewer-air, and had drawn 
it through a material specially manufactured for the purpose of culti- 
vating these disease germs, but never had he recognised one of them. 
Somo exceedingly valuable experiments on this subject were made by the 
late and too early dead professor of chemistry in Aberdeen, in which he 
showed that, so far as living organic constituents were concerned, the 
gaseous contents of the sewers of Aberdeen were very much better than 
the ordinary atmospheric air around. The same thing had been proved 
over and over again in Germany, the home of bacteriology; and he 
might say that these disease germs were things which were as. well 
known and as easily recognised by those who had studied the subject as 
the ordinary botanical or zoological living specimens on a larger scale. 
It ought to be taken at once as a fact, and recollected, that never yet 
had these organisms been found in sewer-air, or at any time got from it. 
Now it was, of course, very satisfactory to be able to say, " Oh, yes, here 
is a case of typhoid fever in the house, and wo know there is a hole in 
" the pipe ; the virus has come out through the hole, and it has caused 
14 disease and death in the house." Then they simply set the sanitary 
inspectors and engineers to work, which was exceedingly gratifying. 
It was much pleasanter to do all this than to be obliged to say, " I hare 
not the remotest idea where the typhoid fever has come from," but 
that was the fact. It was well that that should be recognised, because 
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his own, made on a large scale in the years 1889-89. It was a fact tliut 

en found the gaseous contents of sewers going downhill 

. kud it was not a fact, by any means, that because the sewer- 

■i nerall] warmei th in the external air, therefore it was always 

■■-■'aped from the highest point of the &SWW. 

Oughl Lb . ■! wasting their time in talking about non- 

■germa in the gaseous oontente of their sewers, to boo that 

their bouses were in no way connected with the sewers! He did not wish 

to maintain that because they could not Bod the organisms of diphtheria 

and cholera in sewer-air that there-fore sower-air was advantageous and 

wholesome. Certainly not, He imagined that the propel gray to oouieot 

ors was to disconnect them absolutely, BO that [hero 

might be no possibility of Bewer-iir getting into tho house at ail. 

Rather ik serious heresy bad been mentioned, vis., that the onjy dangerous 

pari of the outflow mat rial and waste of their houses woe the excrement. 

He aoad only draw attention for one moment to the lint that the must 

■ n inl scourge of humanity ns well as of our must, 

■ animals, was tuberculosis ; and thai audouhfeedly the main ■ 

:: tuberculosis was not from the intestinal excretions, hut 
from the Sputa. Then again, another disease which caused a great deal 
of alarm, bat very few deaths, was diphtheria, and it, was perfectly oi'tLain 
■ ■ ■ i irus of diphtheria never did come out of man's nether rent, bat 
only from tbe opposite extremity. The cholera-baeillas died quickly in 
sewage. The dingers from sewer-air were of a different character. 
be kept out of their houses uiidn.il,!cdly, Imi 11 was n.it 
with the view r'f excluding such spc i »■.-. hucau-e they 

did not. really exist in ilic sewer-air, a'ni runs..- jiii.-ntlv no Bystsaj of BeWSi 
i. nTil.iti in would over succeed in getting them out. 

Mr. Stephen Holman said be happened to be the unfortunate indi- 
vidrml «rbo liad been connect ad with Keeling 1 ! system of ventilating 
suwere mentioned by Mr. Head. Dealing But with Mr. Crimp's Tory 
able pope*! lie (Mr. Holman) knew that tbe st&tistiat be had placed before 
ten as correct, at taken by Bbsmometei regietvation, hut 
how the pipes which were to be run up i<. ti.<- In-) alt Hade- of a> h juw, 
and so on, were to conduct tbe foul air from the sewers into the atmos- 
■I low temperatures was a mystery. In bin experience, in introduc- 
ing a system for the extraction of sewer-air by means of heat; extending 
>ver some three or fear years paet, one which was in use tn such towBfi 
a« Baling, Richmond, Winchester, and Beading; with v.rv gTOMt DHotenioM 
results, whatever tbe ohemical results might be, ho had gone inn the 
matter merely as an engineer and not as a chemist. On eeoo 

■ntroi'iTriy whieli nrosi' at Baling SOtOS few years ngo, Dr Km-' II. 

Analytical Chemist of St, Bartholomew's Hospital, was culled in to make 
tests and to give a report. In that report it was stated :— " The second 
at experiments were to determine whether tho micro-organisms 
" or germa known to be abundant in sewer air are dwtnrj 

irried on in this ventilation. To determine this I drew air 
" from the top of the ventilator by means of an aspirator for 13 mrnates 
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" through sterilised cotton wool. This wool was carefully introduced 
"into a linak containing a cultivating medium, aud an exactly siniiliir 
'' experiment wm made with air from the sewer. After four days tho 
"flaafat, which had been kept at a tomperatnro most favourable for 
" stimulating growth, were examined. In the one which had the wool 
" throngh which the sewer air had been drawn, there were at least 7,000 
" distinct colonies or growths. Two experiments with air from the top 
" of the ventilator were made (that is, after the gas had passed through a 
" destructive heat,) and one gave only six colonies, the other 14. Tliat is 
" ;t strong illustration of how efficiently organisms are destroyed by the 
" method of boating used in this form of destruction.'' Whether MWU 
air contained germs which were assumed to be fever germs; whether 
the a.ir contained germs, or otherwise, might be a chemical question, 
which be would rather leave to Dr. Russell to determine ; but it was a 
common experience that frequent complaints were made of sewer emana- 
tions. Whether they were dangerous or otherwise, they were certainly 
offensive, and with all their means of trying to prevent the inlet of sewer 
gas or air into their dwellings, they were nevertheless most offensive 
when they were emitted in tho streets, especially in the midst of dense 
populations sucli as were found in their various cities and towns. The 
system, which had been introduced in the t'jwns he had named was iliat 
of gas furnaces placed in columns in the streets, standing 10 or 12 feet 
high, and by the consumption of 8 feet of gas every hour they got 
through from 2,500 to 3,000 cubic feet of sewer air per hour. The air 
which would come through the gas furnace undoubtedly would lie the 
lightest sewer-air. Marsh gas was something like half tho weight of 
atmospheric air, whilst carbonic acid gas would be half as heavy again 
as atmospheric air. Where a destructor or ventilator of that class was in 
operation, it would extract not the heavy air, but tho light air, which 
come always to the surface. With regard to tlie means of ventilation by 
iron pipes up buildings, they were undoubtedly, us Mr. Crimp had 
suggested, inlets of air under certain conditions of temperature. If there 
iijj a prevailing temperature at the surface of 30 degrees and in the 
-i.in.is of.-'O degrees, or if it was 20 degrees colder on the surface than in 
the sewer— under those conditions air would not oome up the sewer 
through the pipes, but would go down through the pipes. If air was 
moving only five or six miles an hour it would be found that an iron pipe 
was a very great refrigerator, a very cooling surface, much cooler than 
the air in the sewer or in the man-bole in the street, because tbe iron 
pipe was often three-eighths or half as inch thick ; therefore those pipes 
beOUM inducts of fresh nir or surface air to the sewers, aud, as Mr. Crimp 
had very justly said, when they had inlets of fresh air to the sewers some 
of tbe sewer gas must go oot. He would give as an instance Croydon, 
which Lad a severe epidemic of scarlet fever in 1883-87, Iron ventilators 
had been put up in large numbers since that time, he was told to the extent 
of 300. What had been the result during the last year ? Last whiter, in 
1890, they had the most severe epidemic of diphtheria of any town in 
England, They certainly had had 150 cases, three persons dying in one 
knot* These 800 iron pipo3had not saved Croydon from that epidemic. He 
had bad conversations with doctors in many localities, and they informed 
him almost invariably that throat diseases were most prevalent amongst, 
persons living opposite to those open gratings in tho streets. Sewer air 
could be dealt with before it reached the outer air, and it should be «.■ 
doalt with, by passing it through a disinfecting medium, and the best 
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medium of which be knew m tire. In Hichinond, four yean ■■■• 
authorities were often threatened with litigation batHUt of iho 
emanations from the street*, hut it' they went to Richmond Lo-tlay they 
would find something like 19 or 1G of those destructors En nee, mi 
were no complaints of sewer emanations there. It n 
Ealing. If WWW gas ma DOt in tedious, why all this anxiety to keep it 

oat of their houses P Was it simply because- it was offensive anil fitatit ? 
Surely not 1 

Kr. 2. A. Roocbiing (Leicester) referred to the experiments which 
had been made at Munich, where it was found that the wind had no 
noticeable effect upon the movement of sewer. air : that the air in tin 
of tenor flowed downhill than uphill ; and that the cause of the downhill 
movement was the rush of sewage, which bore the air with it. The 
observers did not agree oa the question of the influence exerted by the 
difference in the temperature between- the atmospheric air and that within 
the ucwers. The geullemuu who conducted his observations during the 
"inter months found that thin t e in jjemture- difference did cause move- 
ments of air within the sewers; whereas the gentlemun who was at 
work during the summer months came to the conclusion that this 
difference had little to do with the movements of sewcr-air. He 

■ ■ ■[ this to show tli. it Mr, t ' t- 1 1 1 1 1 1 ' s i-i,i-.-t" conclusion, that the wind 
practically was the only uiti.se of the movements of sewer-air, was.uot 
supported by the Munich observations. He would also quote an 

■ i loll maile in bail country, .Mr. Haklnne of Dundee, who some 
time ago examined the question of the composition of the air within 
sewers, recorded sonio observations made on the flow of the air in the 
Bristol sewers. The Bristol sewers were not ventilated at all, and there 
were only two places, closo to the outlets, where the sewers could be 
entered without digging. In one of them, close to the Clifton Suspensiou 
Bridge, which Mr. Haldanc entered, he found that the flow of the sir MM 

ill Wind could have had uo influence upou the sewer-air in this 
cade, as the Bristol sewers were not ventilated; and, as Mr. Hiildane 
remarked that there was a rapid flow of sewage, it was much more likely 
that this rapid flow bore the air with it downhill. He bad quoted these 

ibtwu of opinion that it was not wise to form general conclusions 
from what had lioon observed in a particular locality and under particular 
B lr o n aaft m oea. There wt re no two systems of sewerage in every reaped 
: in every town had its own conditions, under 
whioh !t had to work. He would like to ask the question, of what did the 
air of sewere reallj consist? It bad been proved bj Prof Koch, of 

. thai tli, mi- of ;i sewer wa» much purer than the air in the street 

re toe roadanrface. From oO to 60 litres of sower-air 

i i'l only from one to two germs, whereas a much larger number of 

v.'ih contained in street-air close above the pavement.. The higher 
up lliey went into the air from this point, the less became the number of 
microbes presuut. Prof. Koch's statement was even better than the 
Sgttrea deduced by Mr. Haldane, who stated that he had found thai the 
. -otne sewers in this country, upon which he had experimented, 
contained from It) to 12 germs per litre. He, too, had come to th<? con- 
elusion that it was, aa a rule, the outside air which contaminated the 
sewcr-air with micro-organisms. In Leicester they vcntilatcil, in 1881 and 
the followiug years, an old system of sewers ; and shortly afterwards com- 
plaints were raised about the smells coming throug h the Open grids at the 
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-m.-et level. The lale Mi'. Joseph Gordon, who was then lx>i , "ii;»li surveyor 
..I' hi'ifi stor. liinl asked liini to ascertain from the return 8f the ttedicaj 
Officer of Health what had been the. dearh-nu.i s of Leicester rims the 
vi- ii til iit io n of tho Mirers, Ha had prapared tables and ■ dfagnos; 
in which be had graphically shown the relation existing between aba 
death-rates from various caucus during the >ix years prior to the venti- 
lation and during the six vein's after its introduction. It could bo seen 
that since the systematic rentilatian the following reductions had taken 
place in the various death-rates; typhoid fever had gone down 49 per 
runt., meaaieG 18 pox cent., dipfc ., barrhs a 23 par eonl , 

scarlet fever 18 per cent,, phthisis 17 per cent., whooping cough 15 per 
.■.■i, i. Tin- ii.-:ir[i-i-rir.' frr-im (hi; i.-nrnlii nod seven principal aymnties had 
decreased 86 per cent., and tliat from all Danaas 11 per cent. Before the 

vontilatk 1 the s.'Wurs Ih.'y in . melts in the streets, hut 

higher death-rates than they had after the ventilation of the sewers, when 
complaints of bad smells in the streets became frequent. He did not say 
lhal. the ventilation of the sowers had done all this, but he would put the 
[■averse. Was it possible that, ii' Btwer-gaa was really as poisonous as 

it had been stated U in improved sanitary condition would result 

after uiliiiiiiiii - ' ■ ■ ■ ■.ri_-e .[liiintities into every street- 1 lb- esuild 

only come to this conclusion, considering all tho eirpumetain I i 
that Hewer-gas, if poisonous at all, lost its power of mischief when fitted 
with large volumes of atmospheric air; and that, as ns Dr. Hine had 80 
well remarked, ii bed a myotic elfect upon the sentiment of the people. 
causing them to attribute to it all manners of -disease. AfteraH, itwu- 
really not so much a question of the ventilation of the sewers I ■ 

signing of them. If the sewers were designed with self- 
cleansing velocities, then nothing that could create ;\ smell umihl be 
deposited in Ihem. Where the ground was so flat that they could not 
get sol ('-demising gradients, they would have to assist nature, either by 
mechanical means — to some of which Mr, Middlotou had referred in his 
paper — or by systematically cleaning out the sewers by hand, as was 
done successfully on a very large scale at Berlin. When they had clean 
Sewers i hare would be no complaints of foul btnells arising from them. 

Mr. Baldwin Latham believed that there was no connexion what- 
ever between the outbreak of diphtheria which occurred in Croydon la^t 
aiitumu and sower ventilation. It did not occur in the districts where 
these ventilating pipes bad boon put Qp, and it was traced by the Medical 
Officer of Health to a milk-sapply, which not only affected Croydon, but 
also another district, outside. I'rum whioh that particular milk-fluppfo BftDM, 
They might therefore disabuse their minds of the idea lhat tli.- .-:.-. -tiui. 
of ventilation pipes hnd .anything to do with the outbreak of diphtheria 
which bad been mentioned as being due to the erection of these BOO pipes 
put up in the case of Croydon, For himself he believed that a great deal 
too much stress was thrown upon this question of ventilation. He 
thought, witbProf.Atttield.tli.it if they allowed large volumes of pure 
air to pass through a sewer in contact with sewage they bad large volumes 
of foul air escaping at some point, and that the great secret in saffer 
ventilation was not to encourage these currents of air through sewers, 
but to give finch an amount of vent as should prevent any pressure of 

■ TL'i.sed upon (he traps of their houses, so as not !■ 
esoape into the house itself. 

Prof. D. van Overbeck de Meyer wished to say a word with 
regard to the ohjei lions raised to his statements. He explained that, in 
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speaking of fecal matters, he meant excrementitious matters emanating 
from the human body. That was what he ought to have said. Secondly, 
he had to point out that not only were the germs in the sewer-air 
noxions, but there were gases that were still more noxious. The ex- 
periments of bacteriologists were not of very great value, because the 
conditions under which they were made were not always equally favourable. 
If they worked with different acroscopes, lining six or eight different 
instruments, and compared the results, they would find the greatest 
difference in them. He spoke from experience, and if anyone would make 
the same experiments, he would get the same results. His first point was 
that the difference in the results was very great. The second point was, 
they could not be quite sure of discovering the different pathogenic germs 
in sewer-air, and that also was a very great point. Finally, he must say 
to those who had spoken of sewer-air that it was not the germs only they 
had to deal with, but there were also chemical substances which they did 
not know at present, noxious substances, so that they must be very cautious 
in their conclusions. They, therefore, could not say at all that sewer-gas 
as it existed in the sewers was quite innoxious ; on the contrary, it had the 
noxious property of preparing the body for the action of pathogenic germs. 
That was stated by different physicians in Germany, Belgium, France, 
and also in Holland. 



The Chairman (Prof. Robinson) said it had been pointed 
out that sewer-gas was practically harmless, that, in fact, it was so free 
from impurity one would almost feel inclined to think, instead of leaving 
town for the benefit of dne's health at this time of the year, it would be 
better to take advantage of some open drain or sewer, and spend the 
recess there. As far as his own feeling was concerned, he was not prepared 
to accept that state of things, but he should continue in his own profes- 
sional practice to exclude sewer-gas from the houses of those whom he had 
to advise. 



Mr. Santo Crimp said that, after all, the question of the movement 
of sewer-air was one of fact, and could be tested in 10 minutes by going 
into a sewer. He should be most happy to conduct any number of the 
members into some of the Lond6n sowers on the following day, and if it 
was windy ho promised that they would hardly be able to carry the candles 
with which they would be provided. If, on the other hand, it was a calm 
day, the currents would be found to be very feeble indeed. He recently 
walked down one of the large sewers from Oxford Street to Buckingham 
Palace, and found that for some considerable distance the sewer air was 
travelling downhill. At first sight it appeared to be carried along by 
the sewage, as had been mentioned with regard to the Munich sewers ; 
bnt the air was travelling a good deal faster than the sewage. It was 
quite clear, therefore, the sewage could not have been dragging the air 
in that instance. Some little distance down the sewer they came to a 
place where the side of the sewer had been removed to form a storm 
overflow. The sewer-air was all going over it, and not only was the air 
passing down the sewer going over it, but the air also coming up the sewer 
from below the storm-water culvert was all going over the overflow, as 
shown by the smoke, and parsing along the storm culvert, which con- 
tained absolutely no water whatever. It was impossible to avoid the 
conclusion in that case, that the wind was really the motive power which 
was causing this sewer-air to move. Bristol had been referred to as 
showing the slight connexion there was between sewer ventilation and 



the death -rate. From the return tabulated by the Regislifn-i - 
he found that in the decade 1870-80 the zymotic doath-rate in Bristol 
was the lowest of lhat of the large towns tabulated, with the exception of 
Brighton, and in Bristol the sewers were absolutely unvontilated, whilst 
at Brighton they wero most fully ventilated. He ventured to think, 
therefore, that the connexion between the ventilation of sewers and the 
death-rate was one of very slight importance indeed. Mr. Holman's 
difficulty as to stagnation in cold weather was easily got over if ilu-y 
once recognised that wind really caused movement of sewer-air. 

Mr. R. Read said he agreed very fur with Mr. Santo Crimp as to 
the wind being a moat powerful agent in producing motion in newer-gas, 
but it was not the only cause ; although the smaller causes, such as tem- 
perature, diffusion, and expansion were not in themselves very strong, 
still, when they acted with the wind, they assisted it, and the flow of 
sewage down the sewer certainly did carry the sewer- air with it. He had 
made a number of experiments ; in one ease, in a 12-iuch sewer with a 
gradient of 1 in 28, he put smoke rockets into the sewer at a street 
ventilator with their fuzes pointing up the sower, but persistently in all 
cases the smoke appeared at the ventilator below, and did not go up the 
newer at all. Even when a fresh wind was blowing np the street in the 
direction of the rise or the sewer, the smoke would persistently follow 
the Bowagc downhill. In the case of which he had shown a diagram of 
a sower, commencing at the lower end with a gradient of 1 in 154 from 
the first manhole to the next lampholo above, and of 1 in 224 up to the 
second lamphole, there was no air going into the first manhole and the 
intermediate lampkole, but a strong in-current into the manliuli; ;u the 
apper end. That was caused by 10 ventilating shafts, one on a telegraph 
pole and one to each of the cine houses. They were 4-inch pipes, having 
an outlet of 12 o square inches each, the aggregate being 12(j equate 
inches of outlet. There was always a sufficient draught from the wind 
blowing over the tops of those ventilator-shafts to produce an in-curronfc 
at the upper manhole with an average velocity of 123 feet per minute; 
a very slight wind, running 250 feet per minute at the tops of the 
ventilator- a hafts, would produce that velocity. The average velocity at 
the outlet, multiplied by the sum of their areas, equalled the velociiv 
entering the manhole multiplied by the sectional area of the air-space 
of the sewer. When those conditions were obtained there was invariably 
au in-current at the upper, or recond, manhole only, and an uut -current 
at all the shafts below it. He never got any other direction of current 
at all in that length of sewer. The houses erected were new houses, and 
the shafts were added as the houses were built, and it was not until he 
got that proportion of outlets to inlets that he obtained a constant current 
of air following the newage downhill. Before that happened tin 
could be reversed, but not now, the outlet ventilators being in excess 
of tho inlet. The other part of the sewer was on a new road with very 
few houses upon it. Therefore the street ventilators, which wero upon 
the usual system of 60 to 100 yards apart, with 36 square inches of 
opening, were simply overflows; they might act as inlets or outlets, just 
as a put! of wind might make them, and the same below. But this 
length of 113 yards of 12-inch sewer, isolated simply by those shafts, 
showed always a current going in, down, and out of it. As to the 
temperature that Mr. Holmun mentioned, the effects of that temperature 
had bien overcome by wind. If the temperature happened to he in 
favour of tho wind so much the better, but if it was against the wind, 
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the wind would beat it. Mr. Hoi man had somewhat misuuderstood him ; 
he did not mean to say that his sewer-gas destructor was a bad thing 
at all. He thought it was a very good one, but it was very expensive, 
and the borough engineer who had to face the ratepayers could not afford 
many of them. 



Assainissement des Villes: Traitement des Eaux d'Egout par les 

Procedes Agricoles. 

PAR 

M. Aim£ Bonn a. 



L'assainissement des villes, sous Fheureuse impulsion ilea Comites 
d'hvgiene, est actuellement Fob jet des legitimes preoccupations des 
municipal it es. 

La creation de distributions dVau et la eonstructiou do reseaux 
d'egouts pour recueillir et cwicuer toutes les eaux impures ou usees, 
constituent Fassainissement interieur des villes ; celui-ci doit se completer 
par Fassainissement exterieur, e'est a dire par le traitoment des eaux 
d'egout avant leur deversement dans les eours d'eau dont la pollution va 
toujours en augmentaut. 

Je me restreindrai, dans vet expose, a ce dernier point du vue special, 
c'est-a-dire a Fassainissement des eours dVau et a Futilisation des eaux 
vannes. 

La question de Fepuration des eaux d'egout a donne lieu a de nom- 
breuses discussions sur le meillenr systeme a adopter ; mais si des diver- 
gences se sont presentees sur les conditions dans lesquelles Fepuration 
devait se faire pour donner ties resultats avantageux, les hygienistes 
paraisscnt aujourd'hui d'accord pour reconnoitre que Femploi agricole est 
le seul qui permettc, par la filtration lente a travel's le sol, d'obtenir une 
oxydation jwirfaite des matieres organ iques, et le plus emcace pour 
ramener les eaux a un etat de purete satisfaisant, tout en utilisant les 
matieres fertilisantes qu'clles renferment. 

En France, de louables efforts sont tcutes pour obtenir Fassainis- 
sement interieur et exterieur des villes, et Fapplication faite a Reims par 
la " Compagnie des Eaux Valines " de Fepuration par le- sol, permet 
d'apprecier les resultnts qui pen vent etre obtenus j)ar les villes avec le 
concours de Findustrie privce, pour asstuvr, non seulement Fepuration 
des eaux d'egout, mais encore Futilisation, sur de grandes superficies, de 
leuis principes fertilisants. 

II ne parait pas utile d'entrer dans des developpements sur les etudes 
et discussions qui out precede la conclusion du traite passe entre la Ville 
de Reims et la Compagnie des Eaux Valines pour Fepuration de la 
total ite des Eaux d'egout. 

Les travaux d'adduction et de distribution, commences, a la fin de 
Fannee 1887, aussitdt apres Fapprolwitiou du traite de concession par 
i p. 2205. E 
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l'autorite superieure ont pu etre termines dans le courant de l'annec 1889, 
quelque temps avant la visite des membres du Congres international 
d'Hygiene qui eut lieu le 7 Aout de la nieme annee. 

Pour bien definir les operations de la Compagnie des Eaux Vannes 
a Reims, je crois devoir exposer, d'une maniere sommaire, les travanx 
d'irrigation et les ameliorations ioneieres qu'elle a cntrepris. 

Le reseau des egouts de Reims se devise en deux zones ayant chacune 
une egout eollecteur special pour l'adduction des eaux aux champs 
depuration. Les eaux du eollecteur superieur se deversent sur les 
terrains par simple gravitation, tandis que eel les du eollecteur inferieiir 
sont rclcvees en partie \mr les pompes pour l'irrigation des terrains hauts 
du domaine de Baslieux. 

L'Usine elevatoire se compose de 3 machines independantes, d'une 
force totale de 110 chevaux, capables de refouler, chaqite jour, la total it e 
des eaux d'egout du eollecteur inferieur, dont une partie se deverse en 
temps ordinaire sue les terrains bas du Domaine. 

Le service des irrigations se devise egalement en 3 zones : 

La zone superieure, dont le reseau de distribution d'une longueur 
totale de 9,200 m., est compose* de tnyaux en fonte des diametres de 
m. 600., m. 400, et m. 300 ; 

La zone movenne, avec conduites en beton de ciment de m. 800, 
m. 600, m. 400, et in. 300 de diametre, representant une longueur 
totale de 8,500 metres ; 

Enfin, la zone inferieure, dont le reseau de distribution, principale- 
ment compose de conduites a ciel ouvert, a une longueur totale de 10,000 
metres. 

Le drainage pour reeoulement des eaux de colature a ete obtenu 
par le creusement de grands canaux d'assainissment a ciel onvert d'une 
longueur totale de 12,000 metres. 

Des jaugeages effectues pendant l'annee 1890, il resulte que le cube 
moyen debite par les collecteurs a ete de 35,717 m* par jour, soit 12,635 m. 
cubes debites par raqueduc superieur et 23,094 cubes par l'aqueduc 
infeneur ; e'est en nioyenne un volume de O.mMOO par tete d'liabitant. 

Le chiffre de 35,717 m s est une nioyenne journaliere ; il varie 
suivant le temps, les saisons, les jours ouvrables ou feries, et aussi 
suivant les heures de la journe'e. La moyenne du de*bit dans la journee 
est d'environ 28,000 in. cubes, et la nuit de 8,000 in. cubes, en nombres 
ronds. 

On eoncoit la complexite que presentent les eaux d'egout au point 
de vue de leur composition. D'apres les analyses faites par le Bureau 
municipal d'hygione de Reims, les eaux contiennent en nioyenne par 
metre cube, au moment ou el les arrivent aux bassins de reception. 

A^UEDUC Sl'l»EKIEl T K. 

Matieres en suspension - ( *"«*«!«* - 0/498 1 1 m 

r [organiques - 0.623 / 

Matieres en dissolution J «"««^ - 652\ 1/012 

{ orgamques . 0.360 J 

Total des matieres fixes - - - 2."133 
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Azote total, jNir metre cul>e - . . O.'ODl 

se dccomposant : 
on azote ammoniacal - - 0.*050 1 llQ1 

et en azote organique - .. 0.011 j ,( ^' 1 

Cblore - Q.NOG 

Acide pbosphoriquc . . . 0.015 

AqUEDIH IXFKRIKIR. 

Matieres on suspension - ( u " n *™l«* ■ 0.«566 1 927 

1 [organiques - 0.361 / 

MatR-ros en dissolution J™™™*" " J'i^l 0.564 

{ organiques - 0.412 / 

Total des matieres fixes : ... l."491 

Azote total, par metre cube - - O.*050 

Azote ammoniaeal - - 0.*032 1 n n - ft 

Azote organique - - . 0.018 J 

Chlore ..... 0.-054S 

Les eaux d'egout de Reims, notamment celles de l'aqueduc superieur 
forniecs en grande partie des eaux residuaires des signages de laine 
sont ehargees en matieres organiques et azotees et suseeptibles d'entrcr 
en fermentation. D'autre part, les elements utiles a Fagriculture se 
trouvent minis dans des productions conqiarables a eelles que presente 
le fuinier de ferine, ce qui en fait un engrais complet. Ces eaux 
residunires contienncnt, en outre, beaueoup de potasse. La potasse est 
l'engrais compleinentaire par excellence des terrains crayeux, et l'efficacitc 
de tons les autres depend de la plus ou moins grande abondance de cet 
engrais dans le sol. 

Les 2 kgs environ que tient en suspension cbacun des 36,000 in. 
cubes amencs cbaque jour aux cbamps depuration representent, par 24 
heures, 72,000 kgs, soit 72 m. cubes, et, pour l'annee entie're, 26,000 m. 
cubes environ de matieres solides, minerales et organiques. 

L'eau d'egout traitee par un sol |>ermeable comme a Reims est com- 
pletment epuree. Voici l'analyse d'un ecbantillon d'eau pris dans le 
canal d'assainissemeut de la Compagnie des Eaux Vannes, a proximitc 
de la ferme de Baslieux : 

t^ ' i i ♦• '♦ • „> / total .... 19°2 

Pegre bvdrotimetrique -< s ,. „.,. o0 . 

° * [ apres ebullition - - 3 o 

Volume de permangante de |>otasse 

decolore par un litre d'eau : 21 c.c. B 

Matieres organiques correspondantes 

exprimees en acide oxalique par litre : 0.*01323 

Acide nitrique AzO 5 0.00686 

Ammoniaque libre AzH* 0.000054 

Ammoniaque organique 0.0001 

Le but |K>ursuivi ]>ar la Compagnie des Eaux Vannes, tout en 

assurant reparation des eaux, est de faire de rutilisation agricole sur 

de grandes superficies. 

L'irrigation a forte dose, lorsque Ton ne se preoecupe exclusivement 

que de l'epuration, exige des precautions dans la distribution des eaux ; 

K 2 
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l'utilisation, uu eontrajre, sur de grandes surfaces, perinet de repartir le 
uombre et la duree des arrosages, d'adopter une methode d'assoleuient 
dans les cultures. 

Pour ne pas etre astreint a des travail x de drainage trop onereux, 
il convient de choisir pour reparation des eaux d'egout, des terrains 
possedant une epaisseur filtrante suflisante ; il faut egalement teuir compte 
de leur configuration geologique et topographique. Le clioix de ces 
terrains presente quelques difficultes, car on ne trouve pas tou jours a 
proximite des villes, des superficies assez considerables pour taire de 
1* utilisation agricole ; cependant les terrains que peuvent etre draines, 
acres et amendes sont aptes a rirrigation. Si la perinea hilite du sol 
laisse a desirer, il convient d'etendre les surfaces, afin de rendre 
l'opemtion praticable en moderant m&hodiquement les doses d'arrosage. 

Le drainage des terrains, independaminent de rassainissenient du 
sol, peut avoir encore son utilite, notauiment s'il y a lieu d'evitcr le 
deversemen£ des eaux de colature dans un cours d'eau, ou a proxi- 
mite de sources servant il ralimentation de villes. Les eaux de drainage 
seront dans ce cas, derivees de leur direction normale pour etre dirigees 
vera un autre cours d'eau. 

A Reims, le clioix de la Compagnie s'est porte* sur les terres qui 
entourent les domaincs de Baslieux et des Maretz dont l'£paisseur de la 
couches filtrante est superieure a 2 metres. 

Ces terrains sont formes, pour la plus grande partie, de terres 
calcaires, formant le sol arable de tous les environs de Reims et de la 
Champagne. Le carbonate de chaux y domine dans une proportion 
de 80 °/o environ ; le sable silicieux represents 15 % ; l'argile 5 % au 
plus avec un pen d' humus. Ces terres out des pentes generalement 
moderees facilitant la distribution des eaux d' irrigation. 

Le champs d' irrigation sont, d'ailleurs, parfaitement situes, par 
leur eloignement sufHsant des centimes habitus, et parce qu'en raison de 
leur position, ils permettent d'£vacuer directement a la Vesle les eaux 
epurees, sans que Ton ait a craindre, pour les communes voisines, le 
relevement de la nappe d'eau. 

Parmi les terrains faisant partie des domaiues achetes par la Com- 
pagnie des Eaux Vannes, se trouvent quelques pr£s-marais formant, 
prineipalement sur la rive droite, les bords de la Vesle. La Compagnie 
a entrepris l'amelioration fonciere de ces terrains de mauvaise quality, de 
nature un peu tourbeuse, et par consequent acides Elle est arrivee a 
les rendre, pour la plupart, propos a la culture. 

La premiere operation a effectuer e"tait 1'assainissement des ces pre*s 
afin d'abaisser la nappe d'eau dans eette partie de la valine. Pour y par- 
venir, la Compagnie s'est renduea cquereur de 2 moulins situees en aval, 
" Macd et Compense ; " le premier disposant d'une chute de Ora. 80 ; le 
second, de 1 m. 00. Elle a execute, sur une longuer totale de 12 kilo- 
metres, un large «mal d'assechement lateral a la Vesle et un cinal 
< rassainissenient tnvversant tout le domaine dans sa plus grande longueur 
pour rceevoir les eaux epureYs provenant des irrigations. 

Ces travaux ont tnmsforme eompletement des marais absolument 
iucultes, et ont donne a ces pros inondes autrefois la plus grande partie 
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de fan nee, une 6paisseur riltrante suflistmte pour l'utilisation agricole 
ties eaux d'egout. 

En inenie temps que Ton poursuivait l'assaiiiissement, ties dispositions 
etaient prises pour ameliorer le sol. (Jertnines parties etaient rechargees 
apres dcfonccuient, avee des deblais ealeaires provenant des fosses 
d'assainissement ; d'autres reeevaieut des phosphates natuivls; le reste, 
uon encore complotement prepare, reeevra de.s seories de dcphosphoration, 
environ 6,000 kgs. a rhectare. 

La ville de Reims a mis a la disposition de la 
Compagnie des Eaux Vaunes 1(50 hectares 
destines a servir de ehainps depuration, ei. - 100 Ha. 
La Conipagnie, de son cote, a achete le domainc 
de Baslieux, le chateau des Maretz, et ses 
dependances, ainsi que les terrains avoisinants 
jusqu'au hameau de Macd, le tout reprcscntant 
une superficie de - 125 „ 

dont 55 hectares de terrains non irrigables, com- 
poses d'un chateau, d'un pare, de deux e tangs 
et des abords immediats du chateau. 



Ensemble - - - 585 Ha. 



Les irrigations out lieu au nioyen de rigoles de distribution a ciel 
ouvert. Les rigoles prineipales desservent les rigoles sccondaires, qui 
alimenteiit, a leur tour les billons separant les planches cultiv6es et 
disposees de facon a eviter la submersion et a permettre a Peau d'egout 
de circuler autant que j>ossible sans toucher les plantes. 

Les travail x de preparation des billons se font economiquement au 
liiovcn d' instruments agrieoles speeiaux. Ces instruments, a traction de 
chevaux on de boeufs, sont composes de billonueurs pour le creusement 
de la rigole et sa regularisation. 

Le volume journalier des eaux d'egout est approxiiimtiYctncnt de 
30.000 m. cubes pour une superficie irrigable de 520 hecturvs, ce qui 
repreWnte une dose moyenne d'irrigation de 25,205 m. eul>es par hectare 
et par an. 

Les arrosages reviennent plus ou moins souvent, suivant la nature 
des cultures et suivant les saisons. Les experiences out demontre que les 
arrosages a Teau d'egout ne sont nulleinent prejudiciables au point de 
vue de" la richesse des plantes. La seule precaution a observer consiste a 
susp ndre les arrosages trois ou quatre mois avant la recolte, en ce qui 
concerne notamment les betteraves a sucre, afin que la vegetation ne soit 
pas poussee trop avant dans la saison et ne rctardc pas la maturite de la 
plante. 

Les terrains crayeux consument rapidement les engrais ; il convient 
done de les leur donner par faibles doses souvent repetees. Les irriga- 
tions a l'eau dugout convienuent, d'ailleurs, admirablement a cette nature 
de terrain. 

Si Ton fait de 1' utilisation agricoie, il faut disposer l'assolement de 
maniere a pouvoir irriguer certaines eultures au moment ou les arrosages 
doivent cesser sur d'antres parties. 
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La culture maraichere, eelle de la batterave et des aUtres plants 
sarclees, convicnnent bien pour les terrains arroses a l'eau d'egout. Ces 
cultures laissent le sol libre Phiver, permettent en cette saison les irriga- 
tions et menie de legers colmatages ; en outre, les binages multiples out 
pour resultat de rompre la croute superficielle du sol entre les lignes, 
d'enlever les mauvaises herbes, d'assurer l'acc&s de Tail* entrc les plantes, 
et de maintenir la permeabilite des terrains. 

La culture profonde, indispensable pour la betterave, est executed a 
Be i ins d'une inaniere complete et reguliere au moven d'un appareil de 
labour a vapeur. Par le mouvement rapide de rinstrument, la terrc est 
taieux soulevee et devient plus meuble en se desagregeant. L'ineorpo- 
ration des depots au sol se fait plus intiineinent, et au point de vue de 
l'epuration, le sol se trouve mieux aere, ce qui facilite la combustion des 
matieres organiques. 

La culture en billons, faite avec les instruments speciaux dont il a 
ete parle ci-dessus, donne d'excellents resultats, taut au point de vue des 
travaux de preparation quo des facons subscquentes, binages et 
arrachages. 

L'einploi de vannettes mobiles en tole galvanisee i>ermet e'galement 
de diriger les eaux avec la plus grande facilite ; on peut augmenter ou 
luoderer les doses suivant les besoins de chaque recolte. 

Les resultats, pour la premiere annee d'exploitation normale, ont 
etc trfes encourageants. La recolte de betteraves a sucre a etc notam- 
lnent remarquable en 1890, car elle a donne une inoyenne de 45,000 kgs 
a ^hectare, avec une densite superieur a 6 %. 

Malheureusement, ces resultats ont ete en grande partie compromis 
par les gelecs de rautomme qui ont eu lieu avant Parrachage complet de 
la recolte et avant la livraison aux usines. 

La Uompagnie, pour plus de certitude dans ses resultats au point do 
vue de la richesse saceliarine des betteraves, avait employe, comme 
engrais complemented res et i\ titre d'essai, des superphosphates et des 
phosphates de la Mouse. La recolte a dfonontre quVn irriguant d'une 
manierc methodique, on pouvait obtellir des produits d'une densite elevee 
avec un poids bien superieur a celui obtenu dans les cultures intensives 
du Nord de la France. 

Nous somnes conVaincus que le rendement atteindra proehaineinont 
(X),000 kgs en moVenne a Phectare et une densite minimum de 7 % ; ce 
resultat a etc obtenu sur certaines parties de la propriete irrigueos dcpuis 
deux annees. 

En cc qui eoncerne les cerealos, les irrigations out eu lieu avant les 
ensemencements sur un sol prepare apres de legers colmatages. 

Le rendement a Phectare a 6te, \vo\w les cultures de ble, de 36 hecto- 
litres. 

Pour eviter la verse qui nurait pu se produire sur un sol abondam- 
ment pourvu d'nfcote, on avait ajoute, eomme engrais complementahv, 
des phosphates de Pernes, en proportion variable, suivant la nature des 
terrains, le nombre et la dure"e des arrosages. 
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La production tin. seigle a ete de 10 hectolitres en inoyeiine a 
rheetare, sans engrais complcmentaires. La recolte de ravoine, sur des 
terrains faihlement irriguees, a etc 18 hectolitres. 

La recolte en fourrages, ninisi qu'nn l'a constate clans, toutes les 
formes eultivees a l'eau d'egout, a etc tres al>ondante. 

Les luzernes, qui conviennent hien aux terrains crayeux de Cham- 
pagne, ont domic une moyenne de 20,000 kgs. de foin sec par hectare, 
en 3 coupes, eorres|>ondant a 80,000 kgs. d'herlx* verte a Phectare. 
Cette culture exige une irrigation moderec, necessitant quelques precau- 
tions ilans les arrosages. 

Le ray-grass d'ltalie a donne egalement de Ijohs ivsultats. La 
reeolte a atteint une moyenne de 90,000 kgs. d'herl>e verte a rhcetare. 
Ce fourrage a etc consomme en vert, la dessication de l'liei'lie etailt 
devenue difficile par suite de Pal>ondance de la recolte. Malgre ces 
res u Itats nous pensons que la culture de la luzerne comme fourmge 
artificiel est preferable an ray-grass d'ltalie dont les tiges deviennent trop 
fortes, ce qui unit a la qualite du fourrage. 

Quant aux prairies naturelles, le rendement a etc, en deux coupes, 
de 10,000 kgs. de foin sec a Phectare. Ces prairies un peu aeides sottt 
en voie d'am£lioration. Elles seront, d'ailleurs, mises en culture et 
reeevront, ainsi que nous Pavons (lit prccedennnent, des engrais coniplc- 
nientaires sous forme de scories de dephosphorntion. 

Tels sont les rcsultats obtenus j>our une premiere annee d'exploita* 
tiou norma le. 

Lorsque toutes nos ameliorations foncieres seront terminees et 
que les irrigations auront pn etrc faites regulieremeiit sur tout Petendue 
de la propriete, nous i>ensons augmenter dans de notables proportions 
notre production agricole. 

Pour eviter les inconvenients qui peuvent resulter d'un retard dans 
Penlevemcnt des recoltes, on termine actuellement Pinstallation d'uiiu 
distillerie qui permettra de transformer, sur place, les prodnits agricoles, 
no tain men t les betteraves et les {tommes de terre. Les puljies de la 
distillerie seront utilisees, concurrement avec les fonrrages recoltes sur 
les proprietes, pour nourrir des l>estiaux a Pengrais dans les trois formes 
de la Coinpagnie. 

L'assolement de Texercice 1891 comprend 280 hectares de betteraveji 
k sucre, qui produiront approximativement 15,000,000 de kgs. C« 
chiffre indique suflisauiment Pimportanee de cette installation. 

II resultera de cette organisation une economic appreciable dans les' 
transports, une plus grande rapidite dans renlevement des recoltes, et 
enfin une meilleure utilisation des produits de Pexploitation. 

La Conipagnie des Eaux Vannes, aprcs avoir organise Pexploitation 
et fix6 les meilleures m&hodes culturales, a lone a une Societe agricole 
speciale tons les terrains irrigues, movennant un prix annuel par hectare 
etabli comme suit : 

100 et 150 fr. pour les 2 premieres annees; 
200 fr. pour les 8 annees suivantes ; 
225 fr. pendant 10 nut res annees; 
et 250 fr* pour les 16 annees restant a courir jusqu'a la 
flu de la concession. 
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Ce prix de locution, sans etre excessjf, parait cependent sutfisant 
pour assurer aux eapitaux engages dans cette operation une remunera- 
tion appreciable. 

Pour permettrc de fixer exactenient les idees sur les resultats que 
Ton doit attendre de l'epuration par le sol, il faut eviter de faire suppor- 
ter par l'exploitation agrieole des depenses qui ne la concernent qu'in- 
directement, c'est-a-dire qu'il convient de separer nettement, dans tout 
projet, les depenses d 'adduction ou d'elcration des eaux — qui doivent 
etiv considerees coume defuses d'assainissement propreraent dites, — des 
depenses de distribution d'eau ou d'amenagement du sol qui sont 
specialenient affe rentes aux irrigations. 

On a fait remarquer tres sou vent qne les exploitations agricoles 
utilisant les eaux ramies n'avaient pas donne.de resultats satisfaisants an 
point de vue financier; uiais en cherehant les causes que ont pu 
occasionner les insuftisances signalees, il est facile de reconnaitre que, 
dans la plupart des cas, on a fait supporter a 1'agri culture des charges 
(pii iucombaient aux villes. 

Pour eviter une semblable interpretation, il conviendrait d'admet- 
tre conune principe que Tevacuation des eaux d'egout et leur cpuration 
constituent une obligation pour les villes. 

Les canaux d'adduction ne sont, en realite, que le prolongenient du 
reseau d'egouts. Si la configuration topographique des lieux ne penuet 
pas Tirrigation par gravitation du champ d'epuration, il y a lieu de 
laisser egalement les depenses d'elevation des eaux a la charge des villes. 

Les produits d'une exploitation agrieole ne |>ermettent de supporter 
que des depenses reellement afferentes a cette exploitation. II faut, 
d'ailleurs, tenir conipte des frais d'epandage des eaux sur les terrains 
irrigu£s. A Reims, pour une suj)er!icie irrigable de 520 hectares, le 
personnel occupe a la repartition des eaux se eomi>ose, suivant les saisons, 
de 12 a 14 ouvriers avec 2 chefs d'equipe. Ces frais augmenlent neces- 
saircment le prix de rcvient tie l'engrais rcpandu sur le sol, et si Ton 
ajoutc encore d'nutres frais, tels que les interets et rainortissement des 
depenses de premier etablissement, on rendra l'exploitation plus onereuse 
que dans une culture ordinaire — oil Foil est oblige de faire i'acquisition 
d'engrais chiiniqucs — et lVxcreice se soldcra toujours en }>erte. 

En resume, les depenses eoncernant retablissement des conduites 
d'adduction, l'elevation des eaux s'il y a lieu, doivent etre supports |)ar 
les villes. Celles-ei ne doivent pas rechercher, d'ailleurs, des advantages 
ou considerer comme une source de revenus event uels l'utilisation des 
eaux ; elles doivent avoir pour but de faciliter l'epuration, tout en 
cherehant, naturellement, a rendre cette operation aussi peu onereuse 
que possible pour elles. 

Comme consequence, il y aura it lieu d'accorder aux villes qui 
desirent appliquer l'epuration agrieole les plus grandes facilites pour 
^acquisition des terrains, en les autorisant a exproprier le minimum de 
surface necessaire a reparation, tout au moins au point de vue de la 
salubrite. 

Nous trouvons en Anglcterre des examples oil le prix exagere des 
terrains et le refus d'expropriation out etc un obstacle a la realisation 
eeoiiomique de rcpuratinii agrieole des eaux valines, il couvient de se 
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preoecuper d'assurer aux communes les moyens de faire usage de ce mode 
d'epuration dont on reconnait les avantagcs ineontestables, et c'est dans 
cette pensee que nous eroyons devoir deuiander la sanction du Congres 
d'hygiene, pour que les communes ou les departemeuU puissent etre 
autorises a exproprier le minimum de surface necessaire a l'epuration des 
eaux par I'arrosage des terres. 

L'on doit, en effct,"*Wl matiere d'expropriation, ne demander que le 
minimum de terrains necessaires pour assurer P6puration des eaux, sans 
se preoecuper de Tutilisation. 

La surface de terrains qui a etc recounue necessaire en Prance pour 
l'epuration des eaux d'egoutde Reims, a ete basee sur uue irrigation d'un 
volume annuel de 40,000 metres cubes par hecUire. La dose de 40,000 m* 
a ete egalemeut determinee par la loi d'assainisseinent de la Seine pour 
les irrigations dans la presqu'ile d'Acheres. 

Pour les grandes agglomerations urbaines, tellies que la ville de 
Paris, la faculte d'expropriation pour les terrains specialement affectcs 
a l'epuration des eaux, assurerait le developpeinent des travaux 
d'assainisseinent et faciliterait l'epuration agricole des eaux qui est 
appelee, croyons-nous a recevoir de nouvelles applications en France, oik 
le sol et le climat permettent d'obtenir, au point de vue cultural, des 
produits remunerateurs. 

La ville de Paris donnant le bon exemple, poursuit son assainissement 
exterieur en affeetant aux irrigations les terrains domaniaux d'Acheres. 
Les projets d'extension actuellemeut a l'etude nous font esperer que 
fepuration de la totalite des eaux d'egout de Paris sera prochaincment 
realisee. 

L' Administration d£parteinent4ile de la Seine se preoceuj>e 6galement 
tie l'assainissement du fleuve en amont et en aval de Paris, et il y a lieu 
de pre voir que le Seine dont la pollution va tou jours en s'aggravant et 
s'etend meme jusqu'a Mantes, ne reeevra plus, dans un avenir pcu 
cloigne, aucune des impuretes qui la sou il lent dans la traversee des 
departements de la Seine et de Seine-et-Oise. 

D'autres applications sont a l'etude dans diffe'rentes villes, mais lo 
plus grand obstacle a l'execution de ees projets est la question des voica 
et moyens dont la solution presente gen6ralement de grandes difticultes. 

Cette question h'nanciere vient de recevoir une heureuse solution 
pour la ville de Marseille. Cette solution, qui eonsiste a rendrc 
obligatoire le raccordement avee les 6gouts, autrement dit LE TOUT 
A L'EGOUT, moyennant le paiement d'une taxe proportionnelle de 
vidange, permct, par la creation de ressources nouvelles, de realiser 
rassainissement de la ville de Marseille, des faubourgs, des ports et des 
villages suburbains. 

Si Ton peut regretter que la situation topographique de la ville de 
Marseille ne permette j>as l'epuration des eaux par le sol, Ton doit se 
feliciter cependant de Tadoption du principe de l'obligation du " tout a 
l'^gout." 

Cette solution nouvelle, que reeevra prochainement le sanction de 
l'autorite' superieure, crecra un precedent qu'il sera permis d'invoquer 
en faveur des autres villes de France j>our ameliorer leur hygiene en leur 
pcrmettant de realiser leur assainissement iuterieur par la creation d'un 
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rescau compiet d'egouts, et leur assainissement extericur par l'epuration 
agricole des eaux vannes. 



On the application of an Intercepting Reservoir, of the Type 

of Mouras's Fosse, and of a Peat Filter for Sewage to 

the Separate system of Sewerage. 

BY 

L. Pagliani, Professor of Hygiene and Director of Public Health, 

Rome. 



I. 

In Italy, as in any other country where due importance is given to 
the improvement of local sanitary conditions, the question of town 
sewerage is eagerly discussed; but, in Italy, more perhaps than any- 
where elfce, with its great general need of this kind of sanitary reform, 
do economical considerations influence the question. 

Putting aside the hygienic reasons which do not permit the adop- 
tion of the French " tout a Tegout " system, in most of our towns the 
necessity of limiting expense compels us to choose a good separate 
system of sewerage. This system, however, to prove economical as well 
as hygienic in an agricultural country such as ours, must comply with 
the following important conditions : — 

1st. It must permit the use of very small pipes for carrying the 
sewage from houses, and it must be free from the danger of obstruction 
or hindrance to the regular flow of the sewage. 

2nd. It must allow the useful elements of that sewage to be 
available for agricultural purposes. 

The use of small-sized pipes is important, not only because of the 
relatively lower cost of the pipes and of their setting, while permitting 
the use of more resistant and less permeable material, but because in such 
pipes it is easier to ensure a constant and thorough flushing. But, to 
adopt them without fear of inconvenience in their working, the sewage 
must be sufficiently fluid, and, above all, must never contain solid 
matters capable of, sooner or later, obstructing them. 

The good derived from using the valuable constituents of sewage 
for agricultural purposes is, on the other hand, remarkable for the 
economy obtained with substances which otherwise would be lost, and 
for the assurance that filth is prevented from polluting waters or soil, 
and from thus disseminating disease. 

Knowing the difficulties met with by municipalities in the choice and 
successful application of -such a separate system of sewerage, I have 
studied this problem experimentally, with the assistance of competent 
men working in the scientific laboratories of the Ministry of the Interior. 
The first question was the selection of a simple apparatus for securing 
a sufficient dilution of the soluble or emulsionable contents of privies, so 
that they might be separated from the irreducible and too voluminous 
portion, in order to enable me to send into small-sized pipes such a 
liquid as should never obstruct them, whilst the apparatus would allow 
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the removal of all foreign bodies which might have lieen occasionally 
introduced into the privy pipes. Secondly, it was necessary to set to 
work a filter capable of retaining the materials useful for agricultural 
purposes, but incapable of causing any danger to those localities in 
which the filtration is carried on — places, for instance, unprovided 
with laud suitable for sewage irrigation. 

II. 

To solve the first point, I hud proposed, in the year ISSt, 
in » project of sanitary reforms for Turin, studied together with 
Hums f. 
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Siguor Augusto Restelli, the application of a miniature Mouras's 
reservoir, which, after repeated experiments, I found it desirable to 
modify, as shown in the drawing represented in the Plate 1. (figures 1, 
2, and 3). The apparatus consists of a small reservoir made of cast iron 
or cement, whose dimensions are 1 metre in length, 0*50 in breadth, 
0*80 in height. To close it, I use a cover made of cast iron (6, b) f 
provided with flanges, which, with the liquid that very nearly fills the 
reservoir when at work, make a water-seal all round the edges as well as 
at the exit of the privy pipes. 

As in every Mouras's reservoir, mine has an overflow opening (c) 
formed in this special type by a small watertight receptacle, provided 
with a grating through which bodies that may be floating in the liquid 
collected in the reservoir cannot pass. This opening has a diameter of 
only 5 cm., equal to that of the tube which, starting from it, is con- 
tinued by other pipes of increasing calibre, so that anything which 
losses through one length of pipe will certainly be able to pass onward 
through the next. At a point opi>osite to this opening is an inspeetion- 
hole, to permit the removal of bodies which might, by chance, hinder 
the regular flow of the liquid. 

Experience has proved that such a reservoir works satisfactorily, 
without any inconvenience, for a very long period, so long as it is 
supplied with an abundant flow of water ; but, should the water-supply 
be scanty, the floating layer may so thicken in the course of a few 
months as to hinder the further flow of sewage. In such a case, how- 
ever, in order to set the apparatus to work again it is only necessary to 
draw off from the reservoir some liquid at one-quarter its height from 
the bottom by means of a pipe provided with a turncock (g) ; the 
surface of the liquid with its floating solid layer is thus lowered, and, by 
again filling the reservoir with water through the privy pipes, a great 
dilution of the sewage and its easy flow is obtained. This operation, 
even in the worst cases, need not be repeated more than once every three 
or four months, and is easily carried out. Nor does much trouble attend 
the emptying and cleansing of these reservoirs, which is only required 
at much longer intervals. It will suffice to nearly empty them of the 
whole liquid by letting it flow out through the lower opening, to lift the 
sliding cuffs of the privy pipes, and to raise the cover. The shape of 
this cover, while it fits with a closeness more than sufficient to prevent 
th(» exit of decomposition-gases from the reservoir, avoids the use of 
nails or screws, which would always involve trouble and labour whenever 
the cover had to l>e to be taken off. 

On the other hand, the possibility that in case of the apparatus 
working irregularly, liquid may ooze? from the reservoir through the 
chinks all round the cover, furnishes a means of easily and at once 
recognising the occurrence of such an inconvenience ; whilst such an 
event, which is very rare, cannot cause any inconvenience in the use of 
the privies. This little apparatus must, of course, be placed in some 
spot easily accessible and floored with impermeable material. The 
cover may be modified, in case there be only one pipe from privy to 
reservoir, by making it in two pieces with flanges for immersion in the 
liquid, and so arranged as to render possible, by a single movement, the 
removal of the loose portion. 
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When thought 1 1 kiit coi iv ei lien I. for tin- position of Uie reservoir, 
the emptying pipe may lm ammgiil independently of the upper tube, in 
order lo draw off the liquid from tins reservoir for iigrieullural piirjMise. 
In such a case tin- out-flow tuW e may 1** dis| wised horizontally without 
any lienil. 

The liipiiil tlmt comes from thin reservoir is at. all times Midi nf 
easily flowa out without depositing anything on the interior of the 
pipe*. It would be easy, however, to adapt u flushing apparatus to 
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them, as is practically used in every good system of separate sewerage 
(Plate II., figure 2). Two flushings per day, of 10-15 litres water 
each time, are enough to assure a perfect cleansing. 

In Plate II., I have represented three methods of applying such 
reservoirs: 1st, when we have to deal with a roftuv-storied edifice 
unprovided with water-pipes (figure 1) ; 2nd, when the same is provided 
with washing-water (figure 2) ; 3rd, when there are four privy-basins 
situated on the ground floor, as is the case with a public or school 
closet, <fcc, <fee. As is indicated in the drawing, the reservoir might be 
used for only one privy pipe* or for two ; and it is also possible to 
couple two or more reservoirs to collect and dilute the sewage from 
several privies. The number of people which each reservoir may serve 
varies, to a certain extent, according to the quantity of water available 
for the dilution of the sewage. 



III. 

As regards the second object which I had proposed to myself, viz., 
to separate from materials so diluted those pails useful for agricultural 
j)urj)oses when the liquid cannot be carried directly to the fields, I have 
resorted to peat with the liest results. 

Since the year 1889, I had asked the head chemist of our laboratory, 
Prof. Monari, to undertake experiments as to the action of fine peat 
(which is abundant in Italy) on the organic matter and gases contained 
in sewage. The result was : — 

1st. That peat containing 15°/ water is capable in a moist medium 
of absorbing more than half its weight of water. 

2nd. That it absorbs organic compounds from animal evacuations 
and urine, including urea, decomposing them without meanwhile losing 
its original absorbing power. 

3rd. That it checks the decomposition of organic matter. 

4th. That it has a very great absorbing |K)wer for those gases 
especially which are set free during such decomposition, and for 
sulphurous anhydride ; though in a far less degree, or not at all, for 
several gases (carbonic oxide, carbonic anhydride, hydrogen, <fcc). 
This absorbing power of peat for gases is far superior to that possessed 
by coal or water. 

5th. That it rapidly decomposes hydrogen sulphide, ultimately 
absorbing it. 

The absorbing power and deodorant properties of peat have long 
been recognised, to some extent at least ; but I made experiments on a 
somewhat large scale, in our own premises, in the scientific laboratories 
under the Direction of Public Health and in the School for Student 
Doctors in Hygiene, with a population of about 150 ; and in an educa- 
tional institute of about 300 girls at Massa. To this end I caused all 
the liquid strained from the above-described reservoirs attached to all 
privies in the buildings to filter through a thick layer of peat; sending 
thence the filtered liquid to the public sewers in the first case, and to 
a metallic tube in the second case* 
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The fitter apparatus for sewage is represented in the third Plate. 
It eoosists of a pit walled with bricks and well cemented (figure 1), 
and roofed in such a why ox not to allow rain-water to enter, while 
permitting a free circulation of tiir (figure 2). The pit has the 
dimension)* of 2 metres in length, WO in height, HO in width, and is 
divided into two com part nients, in the larger of which the peat is laid 
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for an height of HO centimetres. The liquid entering by the tube b 
flows into the first compartment, and thence through a grated wall 
enters the second one to penetrate the peat. To ensure a rapid flow 
of the liquid I had to set in the floor of the second compartment a 
drain d, d (figure 3). Thus the liquid, after having passed through 
the peat, comes out from the opposite end of the pit by the tube c. The 
pit is so constructed as to allow from time to time the turning over of 
the peat contained in it; and to get the full effect, the peat must 
never be completely immersed, but must always be allowed free exposure 
to air. With this precaution a relatively small quantity of peat will 
suffice to retain a great quantity of organic matters by reason of its 
power to facilitate their rapid oxidation. 

In one of these filtering apparatuses with peat established in a 
courtyard of our scientific laboratories, Professor A. Monari has repeated 
chemical researches, to which he will refer in his publication " On the 
Filtration of Putrescent Liquids by means of Peat." The results of this 
accurate study, which concur with previous ones already drawn from 
researches made on the action of peat in general on organic substances, 
arc* as follows : — 1st, natural peat, when penetrated by animal liquid 
evacuations, lets pass only (and that only partly) the urea or other 
simple nitrogen compounds; 2nd, but when saturated, lets also pass 
other substances of more complex nature ; 3rd, after having lieen 
saturated, if peat is occasionally turned over or allowed to dry, it regains 
its former filtering power ; 4th, sewage which has filtered through active 
peat does not undergo any further decomposition ; 5th, peat retains not 
only organic matters of a complex nature, but it has a remarkable power 
of decomposing and oxidising them at the same time. 

If these deductions are important from the point of view of 
agriculture and local convenience, I believe them to be still more 
important in the direction of preventive hygiene, because we can from 
them reasonably affirm with Monari that as the filtered liquid does not 
show any tendency to further fermentation, and contains a great excess 
of nitrogen, it must have become a liquid unsuitable to the growth of 
known microbes in general, and especially of those causing putrid 
fermentations, which require in their nourishing materials a great excess 
of carbon. Such liquid has, doubtless, !>ecoiiie less dangerous in the 
public drains than that derived directly from privies. 

In the section of microscopy and bacteriology of the same labora- 
tories there are proceeding researches directed particularly to the dis- 
covery of how pathogenic micro-organisms eventually existent in sewage 
behave in their way through the dilution reservoir and through peat. It 
is not to be concealed, however, that it is difficult to arrive at jx>sitive 
conclusions on such subjects in the present state of our knowledge and 
means of research. 

As regards the quantity of peat required, it is difficult to give exact 
data, in the above-mentioned experiment now being undertaken at 
our scientific laboratories, less than 2 cubic metres of peat have been 
used throughout the last nine months; and we are far from having 



Intercepting Reservoir and Peat Filter for Sewage, fyc. 81 

exhausted its activity, for more than half is yet almost intact, and the 
remainder is not yet in such a saturated state as to preclude its use after 
having been left to dry in a free current of air.* 



IV. 

As an example of a somewhat complex application of this system 
comprising watertight reservoirs, peat filter, and pipe drain, I give 
Plate IV., compiled by Filippo Danesi, civil engineer, working at the 
Technical Office of Public Health. In the Institute to which this plan 
applies, are gathered daily about 300 girls of every age. It was formerly 
provided with old well-privies in very bad condition. The town of 
Massa, in which it is situated, has no system of sewerage ; it therefore 
was not possible to send the sewage into street drains, and, not being . 
removed for many months from the spot, the sewage would be likely to 
pollute the soil and produce a great nuisance. For this reason it was 
decided to place, in an adjacent street, a cast-iron tube with the diameter 
of # 15 metres and long enough to carry the liquid to an irrigation 
canal, giving to the tube dimensions sufficient to collect, eventually, 
sewage liquid from other edifices situated in the same street. 

To four of the old wells in B (Plate IV.) were connected as many 
water-sealed reservoirs, C, built in cement ; and for the Infant Asylum 
there was built in B' a kind of kiosk for four privies, whose sections are 
given in Plate II. (figures 3 and 4). For this kiosk two of the said 
reservoirs have been provided, with two openings each, with two 
corresponding pipes on the cover, the upj>er end of which pipes may 
serve also as seats. 

* We have examined the peat at different heights in the immediate vicinity of the 
grated wall which divides it from the privy liquid, and, the total peat layer being 
80 centimetres high, we have found : — 



Height of the Peat Layer 
examined. 


Water and Substances 
Volatile at 100°. 

% 

01*86 
64*68 
68*24 
70*28 


Organic Substances 

(determined with Potassium 

Permanganate). 


Centimetres. 

60 

80 

10 




12*13 
12*04 
22*96 
13*71 



The greatest quantity of the liquid passes through the peat at the height of 10 to 
20 centimetres, and that is the reason why we find at 1 centimetres height the 
maximum of organic substances. At a higher level than 20 to 30 centimetres, the 
quantity of organic substances beyond that normally contained in peat is small, and 
this is the layer suited to absorb gases, especially the sulphurous gas, which are 
freed from the same liquid. It is natural that water be found in larger quantity 
the lower are the layers of peat we examine, because at the bottom is collected the 
filtered liquid ; it is also natural that the same layers be somewhat richer in organic 
matters than the upper ones, but far less than those situated in the middle, at least 
till they are saturated. It is important to add that the liquid, before filtering 
through peat, contains, on an average, 25 per cent, of organic matters ; after 
filtration it has only about 2 per cent., and this under the existing conditions, viz., 
when the peat has been in action for nine consecutive months. 
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In this case the installation was made under scarcely favourable 

« 

conditions, because the water which the Institute may dispose of is small 
in quantity, and the closets serving the upper part of the building are of 
old construction, and without water-seal. In spite of all this, the whole 
thing works regularly, and, having been begun as an experiment, 
might be improved afterwards. 

A similar experiment now being carried out in the premises of the 
Public Health Direction laboratories, under better conditions, works 
perfectly, the reservoirs having been placed in an entrance court, without 
giving rise to any trouble. 

V. 

As I have repeatedly, before now, declared, I am still of opinion that, 
in those localities where water is greatly deficient, and is not available 
for flushing the closets, even intermittently, movable reservoirs are to be 
recommended in preference to any other system, provided they be not 
made so as to separate the solid from the liquid matters, but to carry all 
the sewage away from the houses. I hold this idea because I believe it 
to be a very great mistake to send such mutters into drains, when the 
watery vehicle is not present in sufficient quantity to carry them 
completely to a convenient distance from dwelling-houses. 

In the great majority of cases, however, including the populous 
centres of some importance, where it is possible to use water for inter- 
mittent or continuous flushing of the closets (and, still more, where the 
waste- water of the town must be, in any case, carried far from the 
dwellings, whilst there are no running streams such as existed in ancient 
Rome to flush her enormous canals), I am still of opinion that the 
tubular system which separates sewage from storm-water is preferable. 
It is preferable for hygienic reasons, because it is only with these small- 
sized tubes that we can, with certainty, avoid infiltration into the soil of 
putrid liquids, and the exit of gases into the air. It is preferable for 
economical reasons, because it costs far less to provide and to maintain 
in working order, and because it is possible by this method to utilise the 
useful constituents of the sewage for agricultural purposes, without the 
encumbrance of that enormous quantity of water which is inevitable 
with the system of " tout a Vegout" an encumbrance which is greatest 
under the very seasonal conditions which make irrigation less necessary 
and more difficult to carry out. 

With the desire to help in solving the difficulties which still attend 
the usual method of working the serrate tubular system, I venture to 
recommend the apparatus described above, with the hope that it may 
be tried experimentally on a large scale with good results. 
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Les Procfides d'Assainissement des Villes. 

PAK 

M. le Docteur Henri Henrot, Maire de Reims, Professeur d'Hygiene 
a l'Ecole de Medecine, Correspondant de l'Acade'mie 

de Medecine de Paris. 



*♦•♦♦+ 



La question de l'assainissement des villes, depuis les beaux travaux 
d* Alfred Durand-Claye, a fait d'enornies progres ; tous les hygi&nistes 
reconnaissent aujourd'hui qu'il n'y a qu'un seul moyen complement 
efficace de debarrasser les villes de leurs eaux dugouts et de leurs 
matieres residuaires. 

L'Spuration par le sol. — II serait interessant de faire connaitre 
P6tat general de l'tSpuration agricole par les eaux-vannes dans les 
differents pays d'Europe ; nous ne voulons pas presenter aujourd'bui ce 
travail, nous nous contenterons de tirer de ^installation que nous avons 
faite a Reims, ou depuis plusieurs annees toutes les eaux sont ^purees 
par le sol, quelques enseignements pratiques qui pourront 6tre utiles 
aux villes qui cherchent a appliquer chez elles ce systeme; nous 
voudrions resumer le " Manuel de Tassainissement des villes a l'usage 
des maires." 

Pour pratiquer l'epuration par le sol, une ville doit se preoecuper 
des conditions suivantes : — 

L'etude de la nature du sol qui doit tou jours 6tre permeable. 
Le choix des terrains d'epuration. 

La distribution de la canalisation inteVieure et des collectors. 
L'etablissement de canaux evacuateurs pour rendre a la 

riviere les eaux epurees. 
L'6tablissement de reservoirs de chassc a la t6te des principaux 

egouts. 
L'^tablissement de cheminees d'appel avec bruloir pour assainir 

Fair des egouts. • 

L'etablissement de vastes bassins de decbarge pour emmagasiner 

les eaux abondantes d'orages ou de fonte de neige. 

Nous allons examiner sommairement chacun de ces points. 

Etude de la nature du sol. — C'est une condition indispensable pour 
rendre possible l'epuration par le sol de trouver un terrain permeable ; 
il est Evident qu'un terrain granitique ou compose exclusivement de 
terre glaise n'est pas apte a se laisser penetrer par les eaux. 

En debors de ces conditions, tons les terrains, en subissant des 
modifications que nous etudierons au cours de cette communication, 
pen vent etre utilises. 

II ne siitiit pas que Peau j^netre, il taut egaiement que Pair aille 
j usque dans les profondeurs du sol operer Poxydation ou la nitrification 
des matieres organiques, de la, la necessite absolue de pratiquer des 
irrigations intermittentes. 
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Quant a l'epaisseur do la couche filtrante, elle variera selon la 
nature des terrains ; les germes pathogcnes £tant retenus par les conches 
les plus superficielles du sol, si Ton vent assurer une epuration complete, 
il est bon de donner deux metres d'^jmisseur aux terrains a traverser 
par les eaux. Cette epaisseur est surtout necessaire lorsque les terrains 
sont tres-divises, tres-peu compactes ; quand ils sont compact esou forme's 
par un sable fin, cette epaisseur peut etre reduitc. 

A Reims, ou les terrains sont tres-permeables, nous avons vu 
quelquefois, memc avec une epaisseur filtrante de deux metres, Teau 
sortir sale ; nous en avons recherche la cause ; nous avons pu constater 
une fois qu'un trou de taupe etablissait une communication directe entre 
la surface irriguee et le canal evacuateur; il a suffi de boucher cet 
orifice pour faire cesser immediatement cette situation anormale. Ces 
animaux, comme les vers, peuvent avoir une influence utile pour faire 
penetrer Tair dans le sol, mais ils peuvent aussi, exceptionnellement, 
uous le reconnaissons, ent raver la marche reguliere de l'epuration. 

Choix des terrains d- epuration. — Le choix de ces terrains a une 
importance capitale, car de la depend tout le succes de l'operation II 
faut, tout d'abord, pour les municipalites, ne pas chercher a realiser sur 
ce point des economies ; ces terrains doivent &tre vastes, plus 6tendus 
que ne l'indiquent generalement les traites d'hygi&ne, car, si I'epuration 
par le sol permet de rendre un grand service a une ville en la 
debarrassant de ses eaux-vannes, l'oj^ration deviendra pour elle beaucoup 
moins on^reuse, si Ton peu£ utiliser les matieres azotees pour faire de 
l'utilisation agricole ; or celle-ci n'est possible que si, a certains moments, 
on peut completement cesser l'epandage pour |>erraettre la maturation 
complete des fruits ou des plantes. 

A Reims, la ville et la sooiete poss£dent six cents hectares pour 
utiliser 36,000 metres cubes d'eau par jour. 

II faut autant que possible que la zone d'irrigation puisse s'etendre, 
se developper, soit que la ville utilise ses terrains pour son propre 
compte, soit qu'elle vende de l'eau aux populations riveraines. On 
choisira de pr£f£renee des terrains ou les eaux d'egout puissent arriver 
par simple gravitation au double [mint de vue du bon fonctionnement 
du service et du cote* economique du projet ; il ne faut pas craindre 
d'eloigner les champs depuration en donnant plus de longueur aux 
collecteurs pour obtenir ce precieux resultat. A Reims, Tegout trans- 
versal superieur porte 12,000 metres d'eaux a six kilometres de la ville, 
oil elles arrivent par simple gravitation a cinq metres au-dessus du sol, 
-de facon a permettre des irrigations methodiques sans le secours de 
machines elevatoires. Les 24,000 metres cubes d'eau de logout trans- 
versal infeneur doivent au contraire &tre releves par des machines a 
vapeur, a cause d'une mauvaise disposition de 1'ancien re*seau d'egout. 

II ne faut pas toutefois s'arreter devant la depense de la sur- 
elevation des eaux ; la condition principale est de s'assurer une quantite 
snffisante de terres ou les cultures les plus productives pour la region 
puissent &tre employees. Pres des villes, la culture maraichere, qui 
Utilise une grande quantity d'eau, devra 6tre choisie de preference ; si 
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[/organi s a ti on ,1,. in canahsatioo tnterieuK dr.- villi- n Ui direction dee 
oolleotaun, sont one conaaquenee fiwtee du choix des temdm d'epan- 

i - dens prinoipes a'iinyonenl : domier mis egouts line pent* suiiisnni.' 

pour allrr iln |M>ini il^ depart an point d'nrrivee dew eaia, el surteol 
oe pas gaapilter la pente a forigine, en me d'amener Iraeaiw surka 
.'IIIUIII.S depuration A roe bauteur atiffisante pour evitor, -i m In ea| 
poasibfe, I'empioi de machines elevatoirea. 
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Ce qui s'est passe dans notre ville pent etre utile a connaitre \\o\\v 
les municipality qui veulent installer un service depuration. II y a 
vingt ans, tons les egouts etaient diriges vers la riviere et s'v deVersaient 
directement ; quand on a voulu supprimer cette pollution de la ville, 
qui 6tait transfonnee en un veritable egout, il a fallu const ruire nn 
collecteur le long de la riviere. Cet egout a deux inconvenients tres 
serieux ; il a une j)ente insutfisante qui rend le cours des eaux trop 
lent, et les eaux qn'il charrie arrivant au champ d'epuration a un ou 
deux metres au-dessous du niveau du sol, elles ont l>esoin d'etre relevees 
a l'aide de machines. 

Un de nos regrettes confreres, M. le Dr. Brebant, a eu l'idee qui, 
lorsqu'il l'a emise, a et£ combattue par tons les ingenieurs, de couper 
la ville en diagonale par un vaste collecteur. Les eaux du haut de la 
ville, au lieu de se diriger selon la declivity naturelle du sol, semblaient 
remonter pour couper perpendiculairement trois ou quativ jietits vallons 
et arriver en derniere analyse a un vallon plus profond, oti, par simple 
declivite, elles se trouvent a cinq metres au-dessus i\m terrains a 
irriguer. 

Ce collecteur, qui mesure plus de huit kilometres, a jMirtout une 
)iente suffisante ; grace a ce travail, Tepurntion de 12,000 metres eulies 
va se faire a perpetuity dans des conditions faciles et cconomiqucs. 

II faut done laisser de cote tons les anciens svstemes et ne se 
preoccuper que de relier le point de depart ou point d'arrivee par la 
canalisation la plus directe, avec une pente reguliere et sutfisante. Une 
fois la direction du collecteur general arretee, les canalisations 
seeondaires viendront s'y rattacher en utilisant, autant que j>ossibie, les 
egouts existants. 

Etablissement de canaux evactiateurs et suppression de chutes 
<Teau. — L'etablissement de ces canaux joue une role excessivement 
importante dans le fonctionnement de Tirrigation ; il ne s'agit pas seule- 
ment d'installer des tuyaux de drainage pour rendre le sol plus facilement 
et plus ra pi dement permeable a Teau et a Tair ; ces canaux evacuateurs 
jjcrmettent a Pingenieur de changer la hauteur de la nappe souterraine, 
tie transformer la nature du sol et de rendre ainsi irrigables des terrains 
qui primitivement ne Petaient pas. 

Nous avons cherche a faire ressortir combien il est ini]>ortant de 
nc pas perdre de pente dans la construction des egriuts, afin irriguer la 
plus grande surface j)ossible de terrains par simple gravitation, sans 
recourir h 1' usage de machines elevatoires ; retahlisscmeiit, sur de 
longues distances, de vastes canaux d'assainissenient, a jicrinis a Reims 
de transformer des pres-marais d'une valeur insignitiante, puisqu'ils ne 
produisaient qu'une herbe ne pouvant meme \ms servir de litiere, eu 
terres tie rapport ou toutes les cultures reussissent. Sur ces vastes 
suri'ueets, ou le jieu d'qMisscur de la couche filtrante rendait Pepandage 
des eaux impossible, la nappe a pu etre ainsi abaissee de 1 metre a 
1 metre 50. 

Les beaux resultats que la Compagnie des Eaux-Vannes a obtenus 
par cette transformation lui ont valu du Ministere de rAgriculture un 
encouragement de 100,000 francs. 
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Un autre moyen tres-efficace a ete mis en oeuvre pour obtenir ce 
resultat : c'est le rachat de chutes d'eau sur la riviere, chutes qui 
etaient utilisees pour faire mouvoir dea moulins. 

II faut done retenir que par Tetablissement de canaux evtcuateurs 
prolonged a de longes distances, et par la suppression de chutes d'eau 
sur la riviere, l'ingenieur petit a volonte* transformer des pres-marais 
impropres a toute culture, impropres a Irrigation, en terres irrigables et 
par consequent productives. 

Au double point de vue de Teconomie de l'entreprise et de 
Installation des champs d'epuration qui doivent etre recherclu's nu Unit 
que possible sur les points bas pour eviter la sur elevation des eaux, cos 
transformations pourront rendre aux municipalites les plus precieux 
services, et, dans biens des cas, faciliter des travaux d'assainissement 
qui, sans cela, eussent 6te impossibles. 

Utablissement de reservoirs de ehasse. — Pour assurer le nettoyage 
des egouts, il est important de placer, a la t6te des collecteurs les plus 
considerables, des reservoirs de ehasse ; cette operation eut ete tres- 
difficile a Reims, s'il nous avait fallu recourir, pour ces chasscs, a l'cau 
de source necessairement restreinte qui alimente la cite ; nous avons 
heureusement la possibility d'emprunter au canal de navigation un 
volume d'eau considerable, qui nous permettra de faire, deux fois par 
semaine, des chasses puissantes. Cette installation reste a faire dans 
notre syst&me d'assainissement. 

Etablissement de cheminees d'appel avec bruloir. — S'il est im- 
portant de laver les egouts avec de puissantes chasses d'eau, il est bien 
necessaire aussi, pour eviter les mauvaises odeurs qui se produisent en 
6te et particulierement jwir les temps d'orage, quand la pression 
atmosph£rique baisse brusquement, d'assainir 1'air des egouts ; cela est 
aussi indispen sable pour permettre aux egoutiers de faire leur service 
sans danger. 

Nous croyons done qu'il y a lieu dYtablir, dans les points hauts 
des egouts, des cheminees d'appel d'une aire suffisante et surtout assez 
61evees pour amener un puissant tirage avec des bruloirs a coke. 

Nous avons a Reims une seule de ces cheminees, adossee a un 
etablissement municipal ; le bruloir est constitue par un vaste foyer 
alimente avec du coke ; ce combustible est beaucoup plus commode que 
la houille ou le bois, car il ne produit pas de f umee ; le feu s'entretient 
facilement et sans grande d^pense. Nous songeons sur d'autres points 
a utiliser les hautes cheminees d'etablissements industriels. Les 
mauvaises odeurs se produisant surtout le soir, alors que cesse l'ecoule- 
ment des eaux industrielles, 6coulement considerable dans notre ville, 
puisque, sur 36,000 metres cul>esentres par jour, celles-ci en repr^sentent 
a pen pres 30,000 metres ; il serait facile de se servir de ces cheminees 
pendant deux ou trois heures, une fois le travail des ateliers termine. 
Nous etudions ces differentes installations. 

La ville de Paris qui souvent, dans les quartiers hauts, est infectee, 
surtout le soir et la nuit, par des odeurs si desagreables, pourrait avec 
beaucoup d'avantage recourir a ce moyen simple et peu couteux ; jlaen 
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outre an autre avantage, celui de detruire des germes pathogenes avant 
leur sortie de logout. 

Utablissement de bassins de ddcharge. — Quels que soient le soin 
que Ton ait pris et riraj)ortance quo Ton ait donn£e aux e"gouts, il est 
des cas ou ils peuvent devenir insuffisants. Lors des pluies d'orages ou 
lors des fontes de neige, les eaux, arrivant subitement en grande 
abondance, peuvent determiuer des pressions <langereuses sur les parois 
des egouts, ou elles peuvent etre rejetees direetement dans le fleuve ou 
dans la riviere sans avoir subi d'epuration. 

C'est pour remedier a ces graves inconvenients que nous nvons 
installe, en dehors de la ville et le long de chacun de nos collect en rs, de 
vastes bassins de deux a trois hectares, creuses simplement dans la terre 
et planted de peupliers ; en temps ordinaire, ils sont eouverts d'herbes ; 
lors des pluies d'orages, ils s'emplissent, recueillent toutes les eaux qui 
ne trouvent pas un ecoulement facile dans les collecteurs et s'infiltrent 
dans le sol ou, a la faveur des plantations, la transformation s'accomplit 
sans aucun danger d' infection pour la nappe souterraine. 

II nous a semble utile de resumer brievement les conditions 
essentielles a une bonne epuration des eaux d'egout par le sol; ce 
probleme prend une importance beaucoup plus considerable depuis que 
le "tout a Vigout" S* impose, pour ainsi dire, a toutes nos villes 
modernes. La defectuosite de l'ancien reseau d'egouts de notre ville 
ue nous a pas encore permis de geneValiser ce proced6 si simple de 
I'assainissement des villes. Quand on peut creer de toutc piece un 
systeme d'assainissement, le probleme est relativement facile ; mais 
quand, dans les vieilles villes, ou se trouve en presence de travaux faits 
depuis de longues annees, sans plan d'ensemble, sans esprit de suite, le 
travail de reparation est souvent bien difficile. 

Depuis vingt-cinq annees, nous n'avons eesse d'etudier cette 
question comme hygieniste et coinme administrateur, nous serions 
heureux, si ces quelques conseils pnitiques pouvaient etre utiles a 
quelques-uns de nos collegues. 



The Wolverhampton Sewerage Works. 

BY 

R. E. W. Berrington. 
♦ >♦■♦ 

It is believed that the Wolverhampton Sewerage Works are the 
most complete of their kind in this country, and hence a short descrip- 
tion of them may not be out of place. 

Wolverhampton has a population of about 83,000, and the town 
forms an important centre of the South Staffordshire Iron Industry. 
It is essentially the home of the galvanized iron trade, and owing to 
this fact, coupled with its peculiar inland situation, the town occupies 
a unique and unparalleled position. It was one of the earliest of the 
large towns to take up the question of sewage disposal, and it attempted 
to efficiently deal with its sewage by means of broad irrigation, but this 
soon showed itself to be an impossibility. Whatever may be done by a 
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sufficient area of suitable soil with au ordinary domestic sewage, it was 
apparent that for a large manufacturing town like Wolverhampton the 
removal of certain solid and other constituents from the sewage was a 
sine qua non. 

From the first, Wolverhampton had two difficulties to contend 
with : — 

1. The peculiar nature of the sewage which — after treatment by 

the manufacturers — contained a good deal of iron and other 
matters. 

2. The smallness of the brook into which the effluent had to be 

poured: the natural flow of this brook being considerably 

less than the effluent itself. 

Iron in small quantities is said to be beneficial to land, but the 

application of raw sewage containing variable quantities of iron was 

found to be destructive to all vegetable life. Besides this, the iron 

in solution always produced a suspicious-looking effluent. 

The Corporation determined to grapple with their difficulties, and 
they have successfully done so by carrying out the following works : — 

a. A complete system of rainwater drains with outlets into the 

natural brook-courses. 

b. Precipitation works capable of l>eing worked on the continuous 

or quiescent system. 

c . Sludge-pressing plant. 

d. Preparation of land for the final treatment of the effluent. 

By the adoption of the " separate " system the following advantages 
were secured : — 

1. Reduction by millions of gallons in the sewage to be dealt with 

at the outfall, saving — in chemicals and manipulation alone — 
a considerable sum. 

2. A tolerably uniform flow rendering treatment easy and prac- 

ticable. 

3. Prevention of crude sewage being washed into the brook, and 

the dispensing with storm overflows, 
-i. Prevention of sewer gases being forced — by the water pouring 
into sewers in enormous quantities — through the traps into 
the houses. 

5. Prevention of stoppages in main sewers from leaves, road 

detritus, <fcc. 

6. The sewers proper are now large enough for many years to come, 

and will permit of a water-carriage system for the whole town. 

The 'precipitation tanks cover an area of 5,000 square yards, and are 
connected with a large carrier contouring the farm. There is a large 
liming house, engine and boiler houses, sludge reservoir, and complete 
sludge-pressing plant. 

In consequence of the very high-class effluent insisted upon, it is 
necessary to keep the works in operation the 24 hours through, and for 
this purpose there is an installation of the electric light. 

Evidence has recently been given by experts before a committee of 
the House of Commons showing that Wolverhampton has difficulties in 
dealing with its sewage peculiar to no other town in England ; ami that 
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the Corporation have successfully coped with those difficulties says 
something for their energy and determination in solving one of the 
greatest problems of the present day. 



Die Canalisation der Stadt Berlin. 



vox 



Stadt rath Marggkafp, Berlin. 



♦ ' •■♦ 



Die Entwasserung Berlins erfolgt durch die Kanalisntion, welehe 
iiber das gesammte Stadtgebiet ausgedehnt und in 12 Absclinitte, 
Radial-Systeme genannt, eingetheilt ist, von denen sieh zur Zeit 7 in 
vollstandigem und 2 in theilweisem Betrielw befinden, wahrend 2 
weitere Radial-Systeme noch im Bau l>cgriffen siud und ein zwolftes 
erst in Angriff genommen werden soil, wenn die Bebauung in den 
dasselbe umfassenden Stadtthcileu weiter vorgeschritten sein wird. 

Es betragt unter Zugrundelegung der Ergebnisse aus der Volks- 
zahlung vom 1. December 1800 in den einzelnen Radial-Svstemen : — 



Der Plicheninhalt in Quadrat- 
metern. 

Die Zahl der Kinwohncr 



I. 



2,727,720 



II. 



III. 



IV. 



V. 



VI. 



3,492,350 3,897,200 



8,01ti,670 8,078,020 , 3,601,100 



177 838 160,483 100,623 Ml ,811 317,493 139.816 



VII. 


VIII. 


IX. 


X. 


XI. 



Der Flftcheninhalt in Quadrat- ! 3.077,300 5,506,500 5,178,900 4,607,800 4,185,200 
me tern. 



Die Zahl der Einwohner 



87,028 90,018 30,733 93,487 



328 



XII. 

2,000,000 
17,271 



Fur jedes der im Bctriebe befindlichen Radial-Systeme ist eino 
Pumpstation vorhanden, nach welcher die Abwasser der im Bereichc 
des Systems belegenen Grundstiicke vermittelst geinauerter Kanale und 
Thonrohrleitungen, welehe mit Gefall im Strassenkorper verlegt sind, 
geleitet werden. Die gemauerten Kanale sind theils in Eiprofil von 
0*9 m. bis 2 m. HOhe und einer Weite von zwei Dritteln der Hohe, 
theils in 2 in. hohera Tunnelprofil bei einer Weite von 1*5 in. bis .'M in. 
hergestellt; die Thonrohrleitungen haben einen Pnrchmesscr von 
0*21 m. bis 0*63 in. Von den Puinpstationen aus, wo die Abwasser in 
einen Sammelbrunnen gclangcn, werden diescll>en mittels eines Saugrohrs 
in die Maschinen aufgenommen und von diesen nach den Rieselfeldern 
durch giLsseiserne, 0*75 m. und 1 m. weite Rohrcn gcdruckt. 

Die Lange der am 1. April 1890 in den einzelnen Radial-System* n 
vorhanden gewesenen Kanale, Thonrohren und Druckruhre ergiebt sich 
aus folgeuder Zusammenstellung, wolwi zu ljcnierkcn ist, class die 
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Radial- Systeme VIII. und X. erst zum Tbeil funktioniren, IX. und 
XII. noch im Bau begriffen sind und XI. iiberhaupt noch nieht in 
Aussicht genommen ist. 

Es waren vorhanden in den Radial -Systemen : — 



Lftngc in Metern. 



II. 



III. 



IV. 



V. 



VI. 



Gomanerte Kanftle 
Thonrfthrcn - 
Eiserne Dnickrohre 



' 9,958 


14.228 


10,026 


24,220 


36,785 


54,753 


81,091 


103.417 


15,142 


12.506 


21.534 


14^01 



22,697 

80,532 

7,988 



9341 

41.185 

1,218 



Lange in Motern. 


VII. 

11,568 
26,888 
20,302 


VIII. 


IX. 


X. XII. 


Gemauerte Kanftle 
Thonr6hren ... 
Eiserne Druckrohre 


9.73S 
16,852 
14,069 


4.903 
6,957 


5,212 

10.213 

9.110 


3377 
3,119 



Bei den in vollstandteem Betriehe befindlicben Radial -Svstemen I. 
bis VII. betrugen die Kosten, in Mark ausgedriickt, fur : — 



Kanftle und Thon- 
rohrleitungen. 

Druckrohr • 



I. 

! 


":_ i 


III. 


IV. 


V. 


VI. | 


2211,267 


3,212,939 


3,655,036 


5,496,471 


4,291376 


1,697.785 


i 

1.973,749 
gemeinschaftlicli 


1,094.587 


1.788357 


957,943 


2,2* 
gememsc 



VII. 



2,087389 



und speciell fur Material und Verlegung der eisernen Druckrohre, pro 
laufendes Meter bereehnet, l>ei 0*75 m. weitem Robr im Radial-System 
I. = 102 M., im Radial-System III. = 87 M., in den Radial -Systemen 
VI. und VII. = 96 M. ; bei 1 m. weitem Robr aber im Radial-System 
I. = 129*5 M., im Radial-System IV. = 125 M., im Radial-System 
V. = 116 M. und in den Radial- Systemen VI. und VII. = 100 M. 

Die Flachenausdehnung der im Betriebe liefindlichcn 9 Radial- 
Systeme betrug am I. April 1891 rund 4,486 ba., der Flacheninhalt der 
in denselben belegenen Strassen rund 1,121 ha., die Langenausdehnung 
der letzteren 430 Kilometer. Die Strassenentwasserungsleitungen dieser 
9 Radial-Systeme hatten eine Gesammtlange von rund 586 km. 

Am 1. April 1891 waren 20,307 Grundstiicke an die Kanalisation 
angeschlossen, und zwar : 

1,677 Grundstiicke im Radial-System I. 



2,912 
3,093 
4,820 
3,855 
1,544 
1,693 
220 
493 



» 



» 



» 



99 



» 



W 



» 



99 



» 



99 



99 



W 



» 



» 



» 



» 



» 



» 



» 



» 



» 



» 



» 



»> 



II. 
III. 

IV. 

V. 

VI. 

VII. 

VIII. 

X, 
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und wurden aus denselben wahrend des J ah res 1. April 1890-91 an 
Kloset-, Wirthschafts- und Regenwasser den Rieselfeldern durch 
Vermittelung der Pumpstationen insgesammt 52,483,102 Cubikmeter 
zugefuhrt, welcbe sich auf die einzelnen Radial-Systeme, wie folgt, 
vertheilen : — 



Aus 
Radial -System. 


Im Ganzen. 


Durchschnittlich 
taglich. 


Pro Kopf 

der Bevdlkerung 

taglich. 




cbm. 


cbm. 


cbm. 


I. 


5,049,322 


13,834 


0*085 


II. 


8,839,134 


24,217 


0-141 


III. 


7,515,625 


20,591 


0-192 


IV. 


10,461,159 


28,661 


092 


V. 


10,265,787 


28,125 


0-091 


VI. 


5,332,011 


14,608 


0130 


VII. 


3,896,234 


9,305 


0-097 


VIII. 


388,471 


1,832 


0-137 


X. 


1,235,449 


3,688 


0'17» 



wobei zu berficksichtigen ist, dass das Radial -System VIII. erst vom 
1. September 1890, das Radial-System X. erst vom 1. Mai 1890 ab, 
und zwar jedes derselben aucb nur zum Theil, in Betrieb gesetzt ist. 

Die Rieselfelder selbst bestehen, soweit sie den im vollstandigen 
Betriebe befindliehen Radial- Syste men dienstbar gcmacht sind, aus 4 
grosseren Giitercomplexen, welche ein Gesammt-Areal von 4,458 ba. 
umfassen, von denen 3,214 ha. aus Ackerland (Beeten, Wiesen, 
Bassins), Baumschulen, sowie Weiden- und Erlen-Anlagen bestehend, 
vollstandig aptirt und drainirt sind, wahrend die nieht aptirten, 1,244 lia. 
umfassenden Complexe in der Hauptsache aus Hofstellen, Geholz, 
Fennen, Wasserstiicken, Graben, Wegen, Unland, aber auch aus 
Deputatland, Garten, naturlichen Wiesen und Aeckern bestehen. 

Die Rieselfelder sind durch Planirung, Aptirung und Drainirung 
zur Auf nabme der Abwasser aus der Kanalisation besondcrs hergerichtet 
worden. Die aus porosem Thon hergestellten Drainrohren liegen 
1 bis 2 m. tief unter der Erdoberflache und milnden in Abzugsgraben, 
welcben sie die durch den Erdboden filtrirte und gereinigte Spiiljauche 
als ziemlich klares Wasser zufiihren, das auf seinem weiteren Wege 
in die offentlichen Flusslaufe gelangt, soweit es nicht verdunstet. 

Die Drain wasser, d. h. die nach der Filtration durch das Erdreicb 
vermittelst der tboncrnen Drainrohren in die Entwasserungsgraben 
geleitete Sewage, werden unausgesetzt einer regelmassig wiederkehrenden 
und eingehenden Untersuchung in Bezug auf ihre Beschaffenheit 
unterzogen. Die Resultate dieser Untersuchungen wahrend des letzten 
Jahres sind aus den beifolgenden Tabellen ersichtlicb :— 
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USDORF UXD Urossbberex. 



OSDORF U5D 



Drainwaaser von Bcctanlagcn. 



SpQljauchen. 



10 1.000 Theile 
enthsilten 



Xr.50. Nr.60. 
I 
, | Beet 161 

■ B«»«t 3 in , in 
Osdorf. | Gross- 
, beeren. 



Nr.79. i Nr.80. Nr.87. 

I 
Beet 284 ! Beet 108 



Nr. 94. Nr. 70. 



Beet Sin 



in 



in 



Osdorf. o^^ ()8dorr 



i 



1.5.JMI. 2.(1.94). 10.9.90. > 10.0.90. I 15.11.90. 



Beet 2 in 
Osdorf. 

1.2.91. 



OSross- 
beeren. 



15.7.90. 



Nt. 93. Nr. 93. 

ScMeber , **•*«• 

15 in 
Osdorf. £££ 

1.12.90. 1.12.90. 



Troekenrttfkstand 126*24 J 10' 24 



Gtthverlust des- 2122; 25*36 
selben. i 



Gliihrnckstand 



10512 84*88 



115-68 



14*00 



111*44 



15*52 



220*40 



37*60 



101*68 05*02 182*80 



IMwrmangans.Kali. 2* 30 5*88 

crford. i 

A mm on ink - -1*28 



4*04 



I, 



1*28* 



"37 >-l*37 

Organ. gebund. |0*oo) 0*09 
Ammoniak. 

i 

Salpetrige Sauro • 



0*96) 

>1*G4 
0*03 ) 



Salpctersaure 

Rdiwefelsauro 

rJiosphorsaure 

CI. lor 

K:-.!i 



Natron 



Kviin;*- in 1 Oubik- 
<*»ntini. 



222 1*62 

14*33 5*82 

— 6*70 
0*192 0*216 

28*16 22*88 

— 4*43 

— i 23*70 

I 

198,000 ! 12,800 

I 



0*98 
10*81 



0*16 
30*83 



3*00 



6*10 



88*48 
9*68 

78*80 



03*41 
2200 
71*44 



9*42 i 30*65 



0*32" 



0*38 



0*00. 



0*03* 



0*14 



0*11. 



0*70 



6*09 



0*87 



57*20 



1*28} 

f 1 ' 

0-Q6J 











36! 8*81 







0*225 ! 0*40 



24*57 44*18 



58,080 



68,400 



0*34 



24*03 





2*417 
3*224 

24*52 
4*46 

21*27 



146,080 ! 696,000 



164*88 
43*76 

121*12 
61*90 

23*61 





133*68 



39*52 



94*16 



5309 



1739J 







| 



8*71 



5*01 



3*964 3*248 



50*67 



9*94 



43'65 



37*03 



6*24 
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Die in friiheren Jahren verbreitete, irrthiimliche Ansicht, dass die 
Drainwasser auf die offentliehen Flusslaufe, welchen sie zugefiihrt 
warden, insofern eineu nachtheiligen Einfluss auszuiiben geeignet seien, 
als denselben eine Verniinderung bezw. Erkrankung und ein Absterben 
der Fische zugeschrieben wurde, ist augenfalliger Weise dadurch wider- 
legt worden, dass auf einzelnen Rieselgiitern Fischteiche angelegt 
wurden, deren Wasserversorgung lediglich durcb Drainwasser erfolgte. 
In diesen Teicben wurden demnachst Bacbforellen, Zander, Regen- 
bogenforellen und Karpfen gezucbtet, welcbe ebenso wie deren Brut 
vorziiglich gediehen sind und sich in staunenswerther Weise verraehrt 
haben. 

Aus unserein letzten, das Jabr 1. April 1889-90 umfassenden 
Verwaltungsbericbte ist zu ersehen, dass auf den Aeckern der vor- 
gedachten 4 Giitercomplexe gewonnen wurden : — an Oelfriichten : 
Winterraps, Sommerraps, Winterriibsen, Senf, Kummel ; an Halm- 
friicbten : Winter- und Sommer-Weizen, Winter- und Sommer-Roggen, 
Gerste, Hafer ; an Hackfriichten : Runkelriiben, Mohren, Kohl, ferner 
Hanf ; und dass von unseren Gutsverwaltungen 2,749 ha. selbst bewirth- 
schaftet wurden, wahrend 900 ha. verpacbtet waren und 809 ha. theils 
als voriibergehend, theils als dauernd ertraglose Liegenschaften wie auch 
als Deputatland keine Einnahmen brachten. 

Auch an eine grOssere Anzahl von Privatbesitzern, deren Grund- 
stiicke den Rieselfeldern benachbart liegen, wird durch besondere An- 
sehlussleitungen, welche jene Besitzer auf eigene Kosten den diesseitigen 
Kanalisationsleitungen haben ansehliessen lassen, zur Berieselung ihrer 
Landereien Sewage aus den diesseitigen Leitungen gegen Entgelt 
abgegeben. Die in dieser Beziebung an unsere Verwaltung gestellten 
Antrage auf Abgabe von Rieselwasser sind indess scbon so zahlreich 
geworden, dass wir, urn nicht eventuell selbst an Wassermangel auf 
unseren Rieselfeldern leiden zu miissen, denselben in weiterem Umfange, 
als bisber geschehen, nicht mehr zu entsprccben beabsicbtigen. 

Die Rieselwiesen, welehe eine Gesammtflache von 766 ha. aus- 
inacben, liefern jahrlich einen fiinf- bis sechsfachen Sehnitt. Das 
gewonnene Gras und Heu ist sehr begehrt und trotz der reichen Ernte 
nicht in ausreichender Menge vorhanden, urn alien Nachfragen 
entsprechen zu konnen. 

Ueberliaupt wenien die Erzeugnisse unserer Rieselfelder mit Vor- 
liebe gekauft ; insbesondere decken die Bewohner der benachbarten 
Ortschaften ihren Bedarf an Viehfutt«r, wie Gras, Heu, Runkelriiben, 
M5hren u. s. w. fast ausschliesslich aus den Producten der Rieselgiiter, 
da sie mit Riicksicht auf die Nahe der letzteren und deren reiche 
Ertrage zum grossen Theil die Bestellung ihrer eigenen Landereien mit 
Futterpflanzen eingestellt haben. 

Ausser den erwahnten 4 Giitercomplexen besitzt die Stadtgemeinde 
Berlin noch mehrere zu Rieselzwecken bestimmte Giiter, die aber erst 
zu einem kleinen Theil dem Rieselbetriebe dienen, zu einem weiteren 
Theile in der Aptirung und Drainirung begriffen sind und mit dem Rest 
nach den gemeinhin iiblichen landwirthschaftlichen Grundsatzen be- 
wirthschaftet werden. Dieser Grundbesitz umfasst ein Areal von rund 
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3,519 ha., so class die gesanmiten, theils bereits als Rieself elder 
eingerichteten, theils zu solchen bestimmten Landereien eine Gesanimt- 
flache von 7,978 ha. umfassen. 

Die Wege und Alleen auf den Rieselfeldern sind mit Obstbauinen 
aller Art, welche in unserem Klima gedeihen, bepflanzt und ergel>en 
reiche Ernte. Das gewonnene Obst ist sehr begehrt und liefert hohe 
Ertrage. Die Zahl dieser Obstbaume betragt rund 72,000. Ausserdem 
befinden sich noch in den auf den Rieselgiitern angelegten Baumsehulen 
etwa 150,000 Stuck ein- und. mehrjahriger Obstbaume. In den 
verschiedeusten Gartenbau-Ausstellungen, welche mit den Erzeugnissen 
aus den Baumsehulen und gartnerischen Anlagen der Rieselguter 
beschickt wurden, sind diesen Erzeugnissen erste und zvveite Preise 
zuerkannt worden. 

Von den 4 im vollstandigen Rieselbetriebe beiindlichen Giitereoin- 
plexen kosten einschliesslich der Ankaufspreise fiir den Grunderwerb, 
der Aptirung, Plan i rung und Drainirung : — 

1. die Giiter Osdorf, Friederikenhof und Heinersdorf rund 

4,280,000 M., welche im Jahre 1890-91 einen Ueberschuss" von 
rund 17,500 M. oder eine Verzinsung von 0'049 % ; 

2. die Giiter Gross- und Kleinbeeren, Schenkendorf und jSputendorf 

rund 2,400,000 M., welche in demselben Jahre einen Ueberschuss 
von rund 61,500 M. oder eine Verzinsung von 2 '56 °/ ; 

3. die Giiter Falkenberg und Biirknersfelde mit den Hohen-Schon- 

hausener und Marzahner Landereien rund 3,700,000 M., welche 
in demselben Jahre einen Ueberschuss von rund 121,800 M. 
oder eine Verzinsung von 3 • 29 °/ ; 

4. die Giiter Malchow, Wartenberg und Blankenburg rund 

5,805,000 M., welche in demselben Jahre einen Ueberschuss von 
rund 134,800 M. oder eine Verzinsung von 2*32 °/ erzielt 
haben. 
Der Gesundheitszustand der Bevolkerung auf den llieselgiitern 1st 
ein durchaus befriedigender. Die Zahl der Erkrankungen ist verhalt- 
oissmassig keine grossere als in den Stadten oder auf dem Lande. Jeder 
einzelne Krankheitsfall wird mittels einer besonderen, von den auf den 
Rieselgiitern angestellten Aerzten ausgeatellten Zahlkarte durch den 
bekannten Geheimen Medicinal-Bath, Professor Dr. Virchow, kontrollirt. 
Es ist nach diesen Untersuchungen festgestellt, dass die vorgekommenen 
Erkrankungen mit dem Rieselbetrieb in keinerlei Zusammenhang 
*tehen und auch nicht durch denselben hervorgerufen sind. Seit 
«inigen Jahren sind im Gegentheil auf den Rieselfektern 2 Reconvales- 
centen-Stationen, die eine mit 60 Betten fiir mannliche, die andere 
mit 70 Betten fiir weibliche, nach iiberstandener K>ankheit der 
Erholung bediirftige Personen eingerichtet, welche sich des regsten 
Zuspruchs erfreuen und zu jeder Jahreszeit durchweg voll belegt sind. 
Des Perneren ist eine Wochnerinnen-Station fur 60 WOchnerinnen und 
deren neugeborene Kinder auf einem Rieselfelde im Bau begrifPeu und 
gleichfalls eine weitere Station fur tuberkulose Personen beiderlei 
Geschlechts. 
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Wednesday, 12th August 1891. 
♦•••♦ 

The Chair was occupied successively by 
The President, Sir John Coode, K.C.M.G., 

and 
Mr. A. R. Binnie; Memb. Inst. C.E. 



♦ ■• ■» 



Water Supply. 

BY 

Alex. R. Binnie, Memb. Inst. C.E., Engineer-in-Chief, London 

County Council. 

♦ '•■» 



In the forefront of our inquiries on the subject of a good water- 
supply it cannot be denied that, however obtained and however treated 
from an engineering point of view, we must, in the first instance, secure 
a water of good quality and unimpeachable purity. 

At first sight this may appear almost a truism, but, unfortunately,, 
we do not find it to be either universally admitted or always observed in 
practice. For this we have to look to the great and almost general 
result of our modern modes of life and civilization, which tends more 
and more to aggregate our population towards large centres of wealth 
and industry, and these, we observe, are generally situated on the banks 
of important rivers or in river valleys not far distant from tributary 
streams. Not only are thickly inhabited areas in themselves improper 
sources of water-supply, but they are, also, directly the cause of pollution 
to the streams and rivers which flow through them. Consequently we- 
find many of the large towns of Great Britain which are governed fty 
Municipal Corporations, such as Glasgow, Edinburgh, Lancaster, Man- 
chester, Liverpool, Halifax, Bradford, Leeds, Belfast, Dublin, and many 
others, resorting at great expense to uncultivated and almost uninhabited 
mountain tracts, and bringing the water from great distances so as to 
obtain a pure and uncontaminated supply. 

When, therefore, we occasionally see large towns and cities which 
liave not considered it necessary to take these precautions or to incur 
the consequent expense, but still continue to drink the water of rivers 
largely polluted by the more or less clarified sewage and the manure 
of populous areas, we are led to ask ourselves the question whether 
the large expenditure of capital that has been incurred in certain cases 
to obtain a pure water-supply has not been an entire waste of our 
resources. 

There can be little doubt that human beings can, for a considerable 
time, drink with impunity water largely contaminated with the excreta, 
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both solid and fluid, of healthy persons ; and that they are able to do so 
with impunity, and without loathing and disgust, appears to be due to 
ignorance and apathy on the part of the water consumers, and to the 
power which rivers possess of apparently destroying and veiling the 
more gross and palpable polluting substances. There are some persons, 
no doubt, who teach that running water has the power of entirely 
destroying sewage and other polluting matter which may pass into it ; 
but there are few, let us hope, who would say that we can, with safety, 
drink water which has been polluted with the excreta of persons suffer- 
ing from cholera, typhoid, small-pox, and similar diseases ; and yet this 
is practically the position taken up by those who advocate, unreservedly, 
the propriety of deriving supplies of drinking water from rivers on the 
banks of which, at no great distance, are situated large towns, for sooner 
or later we must expect epidemics to arise even under the most careful 
management. 

Of two facts we may feel quite confident, first, that water subject to 
pollution is a very potent factor in the spread of disease ; and second, that 
there is perhaps no better mode of introducing into the human system 
any substance which it can absorb than by drinking it in the form of a 
solution. This being the case it almost follows, as a natural consequence, 
that the utmost care should be taken to guard our supplies of drinking 
water from contamination ; and yet we see persons around us who shut 
their eyes to observed and well known facts, and speak of the teaching 
of science and the experience of the world as sentiment, and who would 
continue to force upon a large number of their fellow creatures supplies 
of water contaminated with the excreta of millions of men and animals. 
That wells are frequent sources of death and disease, due to their con- 
tamination by house drains, is too patent to require a word of remark ; 
and yet it required the cholera outbreak of 1849, and the death of some 
thousands of persons, to impress the fact on the people of London. And 
it appears to be forgotten that to drink river water polluted by sewage 
cost London in the cholera outbreaks of 1854 and 1866 the deaths of 
over 16,000 persons. 

That people will go on for years drinking a supply contaminated 
by infiltration from graveyards, notwithstanding frequent warning, is 
proved by the outbreak of enteric fever in 1888, at Cradley, which caused 
16 deaths in 113 cases. 

The case of Lausen in Switzerland in 1872 proves that typhoid 
fever can be communicated by spring-water flowing miles underground 
from a neighbouring valley. The cholera outbreak in Spain in 1885 
showed that, generally, the disease passed down the valleys, decimating 
the towns which drew their water from the rivers, but not affecting those 
which were independent of the rivers and hail pure and uncontaminated 
supplies. In India the author has seen a town in which cholera had 
become endemic, almost entirely freed from that dire disease simply by 
giving up the water-supply derived from a populated drainage area and 
resorting to a purer and uncontaminated source. And the outbreak, 
last year, of enteric fever in the districts of Stockton and Middlesborough 
and Darlington, which derive their water-supply from the River Tees, 
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proves that the germs of that disease are not destroyed by filtration or 
in their passage for over 13 miles down that river from Barnard Castle. 

All these arc cases in which chemical science is of little assistance, 
as it is powerless to detect the germs of disease ; it can tell ns of the 
presence of organic matter, but, without a careful inquiry into the 
previous life-history of the water, it cannot pronounce that, under all 
circumstances, it is a safe and pure drinking water. 

!NTor from the experience of Valencia in 1885, and of Stockton and 
Middlesborough, can we place much dependence on sand filtration as an 
effectual preventative of disease ; sand filtration may arrest the living 
germs, but is unable, apparently, to stop the passage of the minute spores 
from which they spring. The precipitation and clarification of sewage 
effluent by chemical agency, also, can hardly be relied upon, as it merely 
abstracts about one-fifth of the more solid impurity, leaving four-fifths of 
the dissolved organic matter to flow off into the river. 

What then are we to expect from the continuance of supplies to 
large cities from sources so polluted, but that such cities may go on for 
years, perhaps, boasting of the chemical purity of their water, and their 
low death-rate, forgetting that the constitutions of their water con- 
sumers are being gradually prepared, by continually drinking small 
quantities of diluted sewage, to receive the germs of some violent 
epidemic which sooner or later will visit the sources of supply ; and then 
will follow such an outbreak of death and disease as will cause con- 
sternation* throughout the land. 



De la Distribution dans les Villas de denx eaux de qnalite 
differente par des canalisations distinctes. 
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Depuis quelques anne"es un certain nombre d'hygienistes, frappes 
de la difficulte qu'on eprouve souvent a procurer aux habitants des 
villes Feau pure et salubre en quantit6 suffisante, pr^conisent Ie 
dedoublement des distributions cFeau* Pour vaincre cette difficulte* 
ou plut6t pour la tourner, ils recommandent l'etablissement dans chaque 
agglomeration urbaine de deux canalisations entierement distinctes y de 
nianiere a porter en tons les points d'une part Veau potable destine* 
aux usages qui la mettent en contact intime avec les parties les plus 
delicates de Porganisme humain, d'autre part l'eau affectee a tous les 
emplois ou la salubrite n'est pas en cause ou ne Test pas au m£me degre 
et qui pent 6tre des lors de qualiU infMeure. 
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Le systeme est assurement ingenieux, et sans nul doute il fournit 
une solution rationnelle du probleme. Aussi l'idee a-t-elle fait son 
chemin et trouve des partisans dans tons les pays. Nous en avons la 
preuve dans le programme nienie de la vii e Section du Congres inter- 
national d'Hygiene de cette annee, puisqu'il porte au nombre des 
questions a l'ordre du jour la " separation de Veau potable et de celle 
destinee a cTautres usages." Mais faut-il voir dans la doubte canalisa- 
tion une solution generate, applicable a tous les cas ? Const-it ne-t-elle le 
type unique des distributions d'eau eonformes aux regies de l'hygiene ? 
C'est ce que je me propose d'examiner. 

Cette division, introduite systeinatiquement dans le service d'eau 
d'une ville, ce dedoublement complet de la distribution d'eau, n'est pas 
precisenient chose nouvelle. L'illustre Belgrand, appele en 1854 a diriger 
le Service des Eaux et Egouts de Paris, en a fait des cette epoque la 
base de ses projets pour ralimentation normale de cette ville. Malgre 
les objections de diverse nature que cette innovation soulevait alors, il 
asuen faire triompher le principe ; et, sous son impulsion, une premiere 
application a £te bient6t realisee sur une eehelle grandiose dans la 
capitale de la France. $ 

Or, quelque grand succes qu'ait obtenu cette belle application, quel 
qu'en ait ete le retentissement, elle ne provoqua point d'imitations 
immediates ; et, en 1875, Belgrand pouvait encore 6crire (*) ; " Paris 
" est la seule ville du monde qui ait adopte, pour sa distribution d'eau, 
u une double canalisation, destines a se[>arer le service public du 
" service prive." 

C'est plus tard, et par Teffet de cette evolution si marquee de 
l'opinion publique en faveur des progres de Thygiene, que Texemple 
parti de Paris est venu a porter ses fruits, que le principe de la double 
canalisation, desormais connu et apprecie, a trouve des partisans con- 
vaincus, que d'autres applications out ete tentees et n'ont pas tard£ a 
se multiplier, au point qu'en Allemagne les expressions trinkwasser, eau 
a boire, eau de boisson, et nutzwasser, eau industrielle ou d' usage 
ordinaire, sont devenues maintenant usuelles dans le langage de la 
technique courante. 

Comme il arrive toujours, des preventions d'abord excessives ont 
fait place n'nalement a un enthousiasme exagere; les avantages du 
dedoublement des distributions d'eau, nies ou contestes a l'origine, ont 
tout a coup paru si evidents que, pour certaines personnes, il n'est pas 
de proc6de meilleur ou menie equivalent pour l'alimentation des villes. 
Plus d'un specialiste en est venu a proclamer, au nom de l'hygiene et 
comme un . nouvel article de foi, que la double canalisation est le mode 
le plus satisfaisant de distribution d'eau dans les villes, et qu'on doit 
a'efforcer de le g£neraliser, de le mettre en ceuvre toutes les fois qu'on 
le peut. 

Je pense qu'il ne faut pas aller j usque la ; et, en entrant dans 
quelques deVeloppements, je vais essayer de justifier mon appreciation, 
de montrer dans quelle mesure il convient de se tenir. II ra'a semble 

* Historique da Service des Eaux depuis Panned 1 8 54. Note a M. lePr^fet 
da la Seine. Dunod, 1S75. 
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que j'avais d'autant plus qualite pour tnviter la -question devant le 
Congres que d'une part j'y represents la ville ou ce mode de distribution 
a etc pour la premiere fois systematiquement adopte et a donne lieu a 
l'application la plus heureuse et la plus considerable, et que d'autre part, 
ayant eu moi-meme a diriger dans cette ville le service des eaux, j'ai pu 
rae rendre compte personnellement par une experience directe de sa 
valeur reelfe dans la pratique. 

La double canalisation presente deux avantages certains : 

1°. Reduction au minimum de la quantite oVeau pure et salubre 

necessaire pour repondre aux besoins de la population ; 
2°. Amelioration du service aux etages dcs maisons, rendu indepen- 

dant de celui de la rue. 

De ces deux avantages le second est particulierement sensible et 
precieux dans une ville comnie Paris, oil le service public est tr&s 
deVeloppe et les constructions fort 61evees; avec une distribution a 
reseau unique, l'ouverture simultan£e des orifices a gros debit repartis 
en grand nombre sur la voie publique, ferait tomber a certaines heures 
la pnession tellement bas que l'eau n'arriverait plus aux etages des 
maisons. 

Mais c'est le premier qui est le plus sou vent recherche* parce que 
cet 6norme developpement du service de la rue, qui est la earact£ristique 
de la distribution d'eau de Paris, est encore une exception pour ainsi 
dire unique. La separation des deux services permet surtout le depart 
de deux ordres de besoins tres differents et donne le moyen de limiter 
strictement la consommation de l'eau potable a ceux d'entre eux qui la 
reclainent imperieusement. D&s lors on peut reduire considerablement 
le volume d'eau potable qu'il faut se procurer pour une ville donnee et 
par la m6me tourner les difficultes parfois tres graves que presente le 
probleme de l'alimentation de cette ville, ou realiser une solution qui lui 
procure une economic importante. 

Je n'ai garde de contester ces avantages qui sont assureraent tres 
reels ; je les apprecie hautement au contraire ; mais, quel qu'en soit le 
prix, ils ne vont pas jusqu'a m'aveugler au point de ne pas apercevoir 
d'autre part les inconvenients inherents au systeme de la double canali- 
sation, qui dans certains cas sont tels qu'ils compensent et au-dela ces 
avantages. 

On ne peut nier en effet que le de'doublement de la distribution, 
l'obligation de poser deux conduites au lieu d'une dans chaque rue, de 
creer deux reseaux complets avec leurs accessoires, robinets, regards, 
ventouses, decharges, etc. ne soit une complication serieuse. En 
doublant le developpement des conduites, en augmentant de beaucoup le 
nombre des appareils de distribution, de contr61e et de surete, on accroit 
les difficultes de l'installation premiere, et surtout on cree pour l'exploita- 
tion des sujetions considerables, car les erreurs, les confusions, les 
fausses manoeuvres, tou jours possibles, appellent une surveillance plus 
minutieuse. L'organisation devient plus complexe, implique une direc- 
tion plus attentive et plus exercee. De sorte que si Ton trouve des 
facilites particulieres au point de vue de l'alimentation, par contre on 
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est contraint d'admettre dans la distribution des dispositions qui peuvent 
aisement faire perdre le benefice qu'on avait cm obtenir. 

Ces dispositions plus compliquees ne vont pas d'ailleurs sans 
surcroit de depenses. II en coutera plus assurement pour distribuer 
une mdue quantite d'eau au inoyen de deux conduites qu'avec une seule. 
Cela se coneoit sans peine, et e'est d'autant plus vrai qu'il y a une liniite 
inferieure au-dessous de laquelle on ne saurait descendre dans la fixation 
du diametre des conduites qui font le service courant. Toute sujetion, 
toute exigence nouvelle dans Pexploitation implique aussi un personnel 
plus nombreux ou plus exeree et des frais plus considerables. Et il 
peut fort bien arriver aussi que les economies a realiser sur ralimentation 
par ce dedoublement du service soient absorbees et au-dela par les 
augmentations correspondantes de depenses dans la distribution, surtout 
si Ton tient conipte de la capitalisation des frais annuels. 

Enfin, et par-dessus tout, il faut signaler nn inconvenient tres 
grave du dedoublement de la distribution, e'est la confusion possible 
entre deux eaux cTine'gale qualite. II n'est pas douteux qu'au point de 
vue de Phygiene, et s'il n'est pas pris de precautions speciales pour y 
parer, ce ne soit une objection tres serieuse. Cette consideration est de 
nature a fixer plus particulierement l'attention du Congres. Partout, 
en effet, oil Ton mettra simultanement les deux eaux differentes a la 
portee du consommateur, quelle garantie a-t-on qu'il saura toujours 
faire un emploi judicieux de l'une ou de l'autre suivant lecas? Et, si 
l'une d'elles est nuisible ou tout au moins suspecte, n'y a-t-il pas la un 
danger tres grand, un manque absolu de s6curite ? Pretendre le con- 
traire serait se faire des illusions contre lesquelles s'elevait avec force 
et tr6s justement, a la date du 20 Decembre 1889, le savant Directeur 
de la Revue d'Hygiene*, M. le Docteur Vallin. S'imaginer qu'il 
serait bon de placer sur chaque evier, dans les habitations, deux robinets, 
un large et a grand d£bit fournissant Peau de qualite* inferieure pour 
la plus grande partie des usages, et l'autre tout petit delivrant Peau 
potable presque goutte a goutte, e'est bien mal connaitre la nature 
humaine. "Peut-on croire que dans la cuisine par exemple, disait 
" M. Vallin, les domestiques auront le soin de prendre a Pun des robinets 
" Peau necessaire aux lavages et a l'autre Peau destinee a remplir les 
'* carafes, a preparer les mets?"f Rien ne garantira que, pour gagner 
du temps, on ne puisera pas bien souvent au gros robinet de preference 
au petit. C'est aussi meconnaitre les enseignements de la pratique; 
'* dans les casernes, dit encore M. Vallin, quelque soin qu'on prenne 
" d'inscrire en grosses lettres au-dessus d'un robinet d'eau de source : 
" eau bonne a boire, et au-dessus des robinets ou tuyaux dessen*ant les 
" puits : eau dangereuse a boire, on voit constamment les soldats gas- 
*' piller indistinctement la premiere i>our les usages externes et boire la 
" seconde, surtout si celle-ci est plus fraiche que l'autre de quelques 
** degres" ;J et cette observation est confirmee j>ar M. Letulle qui nous 
apprend que, " malgre Pexistence d'une double canalisation dans les 

* Paris. Masson, editeur. 

f Revue d'hygiene, 20 Decembre 1889, page 1053. 

X Revue d'hygiene, 20 Decembre 1889, page 1052. 
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" h6pitaux de Paris, les serviteurs puisent indifferemment an robinet 
" iVeau de riviere et au robinet d'eau de source* 99 

Ainsi done un syst&me de distribution qui met deux eaux, dont 
une de quatite mediocre, a la portee des consomniateurs, ne presente 
pas les garanties voulues au point de vue de la sante publique. N'en 
ressort-il pas a l'evidence cette conclusion, que j'enoncais deja le 
27 Novembre 1889 devant la Societe* de Medecine publique et d'hygiene 
professionnelle, a savoir que " Videal d'une distribution cTeau e'est 
" l 9 alimentation unique, avec un seul reseau de conduites, fournissant 
u partout en abondance une eau de bonne qualite, pure, salubre, a 
" l'abri de tout soup9on ; de la sorte, en quelque point qu'on la puise, 
" on n'a pas de crainte a concevoir, on peut la consommer sans hesita- 
" tion et sans arriere pensee."f Et je crois pouvoir rep£ter ici ce que 
j'ecrivais en 1888: "Malgre la multiplicity des besoins et la diversite 
" des conditions parfois contradictoires qui s'imposent lors de l'eta- 
" blissement d'une distribution d'eau, e'est le systeme de V alimentation 
" unique qui doit 6tre ordinairement pr£fere."J 

Je n'entends nullement par la, je m'empresse de le declarer 
condaniner le systeme de la double canalisation. Mais je veux le 
restreindre a son vrai r61e, le ramener a ce qu'il doi etre, e'est-a-dire 
un expedient, souvent fort utile, hautement recommandable a defaut de 
solution meilleure et capable de rendre dans certains cas de precieux 
services. J'ajouterai qu'il convient plutdt aux grandes villes oil 
l'alinientation souleve des problemes parfois tres ardus et provoque 
des depenses enormes, sur lesquelles il permet souvent de faire des 
economies importantes ; tandis que, dans les petites villes, oii la simpli- 
city la plus grande, la rusticite des installations doit 6tre la regie, il y a 
lieu de preferer la distribution unique parce que les besoins y sont 
plus faciles a satisfaire, parce que surtout on n'y aura jamais la garantie 
d'une organisation bien agence'e, d'une administration severe, intelli- 
gente et exercee, telle qu'on peut l'obtenir dans les grandes cites. 
Excellente a Paris oik il serait absurde a coup sur, pour l'^viter, d'aller 
cherchor l'eau d'alimentation dans le lac de Geneve ou celui de Neu- 
chatel, tres recommandable encore dans les villes de premier et de 
deuxieme ordre oii " Ton est oblige de recourir a plusieurs sources 
" d'alimentation parce que aucune ne repondrait completement a tous 
" les besoins, dans celles deja partiellement desservies oil il est devenu 
" necessaire d'entreprendre des travaux complementaires, dans celles 
" ou les eaux qu'il est le plus facile de se procurer sont de qualite* 
" inferieure et ou l'eau pure ne peut etre obtenue qu'a un prix eleveV'§ 
la double distribution devient tres mediocre dans les villes de moindre 
importance, absolument irrationnelle et detestable dans les petites 
localites "quand on ne rencontre pas de difficultes extraordinaires 

* Revue d'hygiene, 20 Decembre 1889, page 1053. 
t Revue d'hygiene, 20 Decembre 1889, page 1058. 

J Bechmann, Salubrite urbaine, Distributions d'eau, Assainissement. Paris 
1888. Baudry, Sditeur. Page 24. 

§ Salubrite* urbaine, Distributions d'eau, etc. Page 24. 
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" pour y fournir en quantite suffisante de Peau de qualite acceptable, 
" ce qui est le cas le plus ordinaire."* Le choix entre les deux 
systfcmes doit etre " une question d'espece : dans chaque cas, suivant 
" les circonstances locales et les conditions particuli&res, ce n'est 
" qu'apr&s discussion des diverses solutions en presence que Ton pent 
" prendre la meilleure determination. "| 

Eniin, dans les grandes villes inemes, on ne doit pas perdre de vue 
le danger d'une confusion possible entre les deux eaux. En effet, s'il 
n'y a aucun inconvenient a laver les ruisseaux et les cours, arroser 
les rues et les jardins, alimenter les chaudieres, etc., avec une eau qui, 
sans 6tre insalubre, est impropre a la boisson, il faut empecher qu'elle 
soit accessible aux habitants, si Ton vent avoir des garanties suffisantes, 
une securite complete an point de vue de la salubrite publique, et ne pas 
s'exposer a une suspicion constante, irremediable, qui p£sefait d'une 
maniere facheuse sur la distribution tout entiere. On n'y sanrait 
parvenir qu'en interdisant Fintroduction de Feau non potable dans 
les log e meats prive's. La double canalisation doit etre limitee a la 
rue, ne pas peu£trer dans la maison. " II convient, disions-nous de"ja 
" en 1888, de ne delivrer dans les habitations qu'une seule nature 
" d'eau, afin d'eviter des confusions inevitables et facheuses pour les 
" usages domestiques ; comment empecher en effet d'une maniere 
" efficace l'emploi de Tune des eaux pour la boisson si elles sont toutes 
" deux a la port£e de la main ? "J 

Le r61e de Veau de seconde qualite sera encore assez grand si on 
a charge d'assurer le service public, qui absorbe a Paris plus de la 
moiti£ de la consommation totale, et le service industries extr&mement 
developpe* dans certaines regions. On pourra d'ailleurs, moyennant 
des precautions particulieres, Tintroduire en meme temps que Teau 
potable dans quelques grands etablissements, ou la canalisation sera 
etablie a cet effet dans des conditions speciales et la surveillance 
organises par une direction ferme et severe de maniere a donner toutes 
garanties. Encore conviendra-t-il, pour que la securite y soit absolue, 
de donner aux conduites et aux orifices fournissant Teau non potable un 
aspect distinct qui les signale a Tattention gen£rale et previenne les 
erreurs, et des formes telles qu'il soit difficile d'y puiser Teau pour la 
boisson. "A Paris on a pu sans inconvenient reel pousser parfois 
" jusque dans les maisons la double canalisation, et il est beaucoup 
" d'immeubles pourvus a la fois de Veau de source et de Veau de 
u rivi&re, sans que la confusion y soit possible ; grace a la difference 
u de pression des deux services, Tune des deux eaux se trouve 
" forc&nent reservee aux usages des ^curies, remises, cours, etc., et 
u l'autre, atteignant seule les Stages superieurs, dessert necessairement 
" les cuisines, cabinets de toilette, etc."§ Mais il faut conside"rer ces 
cas speciaux comme des exceptions, eviter de les multiplier, et s'£carter 



* Bechmann, Salubrite urbaine, Distributions d'eau, etc. Page 24. 

f Bechmann, Salubrite* urbaine, Distributions d'eau, etc. Page 25. 

J Bechmann, Salubrite* urbaine, Distributions d'eau, etc. Pages 185. 

§ Bechmann. Salubrite* urbaine, Distribution* d'eau, etc. Pages 135 et 186. 
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le moins possible de la regie qui proscrit le dedouhleinent de la canali- 
sation interieure dans les habitations. 

Nous pensons que les considerations qui precedent justifient 
aiiiplement les conclusions que nous proposons de soumettre au vote 
du Congres et qui seraient formulees commc* suit : — 

I. — Pour le service d'eau d'une ville I idial est la distribution 
unique d'eau potable affectee a tous les usages. 

II. — Lorsque des circonstances particulieres obligent a recourir a 
Perpedient d'une distribution double fournissant deux eaux de nature 
diffirente^ dont une seule est potable, par des canalisations distinctes 9 
il faut eviter d'Hendre le dedoublement de la canalisation dans les 
logements privis ou Veau potable seule doit etre mise a la portee des 
consommateurs. 
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The Separate Water Supplies for Domestic and for Sanitary 

Purposes at Southampton. 

BY 

Wm. Matthews, Mem. Inst. C.E., F.G.S. 
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Until 1852 the town of Southampton depended for its water 
supply upon the surface drainage from the Common and adjacent lands, 
which was collected and stored in two reservoirs situated on the 
Common, at a level of about 60 feet above the town, and holding 
together 5,000,000 gallons. 

A well and boring was also sunk near the upper of these 
reservoirs, with the object of obtaining water from the chalk. The 
scheme was, however, a complete failure, and the boring was abandoned 
at a depth of 1,317 feet, after having involved an expenditure of over 
20,000/., and yielded less than 100,000 gallons per day of water of 
indifferent quality. 

A supply pumped from the River Itchen was introduced in 1852, 
and remained in use until 1888, when new works were established, 
drawing a supply from wells sunk in the chalk, eight miles to the north 
of Southampton. 

The water from this source is abundant and of great purity, but 
somewhat hard, and to remove this hardness a softening process has 
been adopted with great success, the working expenses being less than 
\d. per 1,000 gallons. 

This water is delivered partly direct to the town and partly into 
reservoirs situated at the top of the Common, 160 feet above the town, 
and holding 5,000,000 gallons. 

The foregoing constitutes the domestic supply, and is distributed 
throughout the town in the usual manner. 
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For many years prior to 1888 the water collected from the drainage 
of the Common had been suffered to run to waste, but upon the new 
works being initiated the author drew up a scheme whereby this water 
could be used for sanitary purposes, and a saving be effected in the 
consumption of tliat from the new works, which had to be pumped and 
softened at considerable cost. 

A line of pipes was already in existence, leading from the two old 
reservoirs for some distance into the town, and this was put in working 
order and utilised as the main supply for ' sanitary ' purposes from these 
reservoirs. There were also duplicate mains in some streets which were 
quite unnecessary, and these were severed from the domestic supply and 
connected with the sanitary supply. 

About this time, too, it became necessary, owing to the increased 
pressure of water arising from the abatement of waste, to renew the 
pipes in a great number of streets, and as the sanitary supply was 
arranged to work under a much lower pressure, the old pipe lines, 
instead of being removed, were incorporated in the- sanitary supply 
system ; and gradually, as this work of renewing mains goes on, the 
sanitary system will be spread all over the town. At the present time 
there are nearly seven miles of such mains, and over one-third of the 
roads in the town are now watered from this supply. 

This water is used exclusively for public purposes, such as road 
watering, sewer flushing, to urinals and the like, no connexions being 
made with houses under any circumstances. 

In very dry weather it is found that the drainage from the Common 
is insufficient for the sanitary supply, and to meet any unusual demand 
an auxiliary supply has been established. 

The deep well on the Common, as before stated, yields from 
90,000 to 100,000 gallons per day, and this is pumped up by hydraulic 
engines working a set of well pumps and delivered into the sanitary 
reservoirs. Power to drive the engines is obtained from the 18" high- 
pressure domestic supply main, which passes close to the well on its 
way from the reservoirs at the top of the Common to the town. 

An 8" by-pass is fitted to the 18" main, and the engines work on the 
by-pass. The water is admitted at a pressure of 20 lbs. to the square 
inch, and exhausted into the main at a pressure of 5 lbs. to the square 
inch. No water is thereby lost, and the loss of pressure in the main is 
of no consequence, as the full pressure is more than is required, and the 
engines are only at work for a few hours each day in dry weather. 

Secondary supplies have not been adopted in many towns in this 
country, and then chiefly in connexion with sea- water supply ; but the 
author is of opinion that in many places there exist supplies which, 
although unfit for domestic purposes, might be obtained by gravity at 
little cost, and by the judicious use of existing mains distributed as a 
supply for sanitary purposes, as has been done in Southampton, at a 
trifling expense. One great benefit which arises from the presence 
of a separate and cheap supply is that there is less tendency to be 
sparing in the use of water for sanitary purposes ; whereas when the 
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DISCUSSION. 

Honl. P. A. Majgnen said it appeared that they NM id! agreed in 
thinking that water must bo pure, and the question they were dealing 
with was how to render pare that which was impure. Mr. Bimiie hud 
said that one ought to have a pure water-supply. But they ought, to 
understand what pure water meant. They might go to a considerable 
in- tn 11 town what was called pure water, and then, after 
the expense had been incurred, find that it was very impure. For 
iiani]'l". .it a congress in Brussels it was intended to fix at 30'' pmr litre the 
quantity of inorganic matter, namely, lime, to be tolerated in meter. Baron] 
members of Ihe congress asked, if 30° wore fixed as the quantity of lime 

I vruti-t . what they would do in that town where they bad 35' : ? If the 
Would not allow thorn to have that water, they would have 
no water at all. It was ultimately considered that water might be 
pgnilittfd by Ihe Government if it held as much as 50* of inorganic 
mattW, lie protested, however, against water containing that amount of 
calcareous matter in solution being need, flo had lately been greatly 
struck by the deleterious influence of hard water as a cause of gout nnd 
of arthritic discuses. The second point on which be desired to speak was 
that mentioned in the paper of M. Heebmann and in the paper ou the 
water-supply of Southampton, it appeared to him that the assumption 
had been made that they could not purify water, that it was absolutely 
necessary to have bad water and good water. He thought, however, that 
science, they remained with their arms crossed, and 
declared that they would not attempt to purify water, such an attitude 
rthy of that great assembly. He, therefore, proposed that 
attention should be drawn to the mode of purifying impure water, for ho 
held that it would bo cheaper to purify the worst water of the Thames 
and the worst voter of the Seine, for the whole supply of London and 
the whole supply n|' Par in, than to have a double canalisation aud the 
drawbacks attached to it. 

Professor Robinson said he agreed very strongly with the i-emarks 

.I Mi Hi n mi' us in ih,< Mini rirabilitj of depending entirely npon the 

rut i i water, inasmuch as the recent observations of chemists and 

biologists hod proved conclusively that certain organisms were not 
deetroyed W nrreated bj the passage of water through sand per sp. Never- 
theless, he thought they ought not to be alarmists in what the] said in that 
room. Many large communities had taken, aud would in future take, their 
water-supply from boutcos which were practically subject fo slight 
',nl tt was true that if that pollution was of a nature to cause 
the conveyance of cholera- germs, no doubt u certain risk must be run ; 
but they ought to avoid expressing any rerj alarmist views in that 
It hod been stated that running streams purified tln'inst'lves. 
That was true to a very Urge extent ; but it was dosiiable to bear in 
mind that, in the metropolis, although they had a low death-rate, they 
.iiighi. not to attribute it entirely to the fat t of London drawing its water. 
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supply from the Thames, for he believed it was still more due to i.ln- 
sanitary precautions, the excellent siTiveiiaing arrangements, the hygienic 
in tlie houses of the poorer classes, and all tho other 
I that were now so well recognised oh essential, 
■e, lo go shroud (hat the supply of water to London 
j the only cause of the low death-rate. He believed 
that a large nnmher of persons did exactly as he did in his own house, 
where cisterns had to he used, »/;,, not lo allow any water 1o be drunk 
without its being filtered. By a constant supply, one of the chief on 
of mischief would be obviated. He thought the question of intermittent 
and constant supply deserved to be brought before tho Section. It 
ought, in his opinion, to he made eomptileory that each house should 
have a supply of water without having to store it in cisterns, 
the hooses of the well-to-do and educated classes, the mischief of 
storing anv sort of water was well recognised, and no drinking water 
should he drunk without passing through a filter after coming from 
the cistern; but amongst the poorer classes, who form the larger 
number of the inhabitants of London — those who lived in the smaller 
bouses — in spite of the precautions that were taken by inspectors or 
nuisances and by the excellent officials acting under the vestries, the state 
of things was very different, and it was impossible lo over-estimate the 
mischief nitsing from the cisterns and stores of water to be found in fuch 
houses. He had referred in his paper lo a subject on which be 
th Congress would hear something from Dr. Frank land, viz., to I ralj 
interesting experiment made in America by tho State Board of Health 
of Massachusetts. It was an interesting experiment on a very large 
Scale, extending over a long period of time, and it showed coiu:lii.<>ivc]v 
(hat snnio bacteria absolutely passed through sand filters without a 
injury whatever, coming out perfectly healthy, and iuiiv. for I'uitin- 
mischief. Ho could confirm what Mr. Binnie had stated, bo 
that sand.fi It rat ion alone could not be relied opon for the porfeol 
purification of water, but there were menus of purifying whi.t l.i n- ■■■• 
a form of filter like the iron filler of Dr. Anderson, and also savers) Detail 
forms of filter. At all events, there wore certain compounds which 
appeared clearly to have the power nf destroying nil bacteriological life. 
Therefore, when engineer* had to deal with the filtration of impuro water, 
it should he remembered that the old sand filter might he improved 
upon. With regard to the duplicate water-supply— an impure supply 
for " sanitary " purposes, and a pure supply lor domestic pur|>oses — that 
tree AS ideal arrangement carried out successfully at Southampton . i 
was proposed many years ago by Sir Joseph Ilazulgette to bo applied I" 
London, but the practical difficulties in the way caused the withdrawal 
of that scheme. The idea was an excellent one, anil the ■■"'■■■ 
the French papers hud laid down some very good conclusions on I 
subject, to the effect that it was desirable, if they could, i 
water where pure water was wasted: but he VU afraid thai there art 
practical engineering difficulties in the way of doing it on a large scale 
or in large towns, and he thought, therefore, from a practical point of 
view, that it was not capable of being carried out. 

Dr. Edward Frankland snid they were all agreed that amongst th* 
conditions necessary Tor the maintenance of a satisfactory !. 
dition in towns, a supply of pure water was, perhaps, the mCfll 
..I' all. The attention of hy.aietiists bad been more and more 
late years to water, inasmuch as the guilt of sewer-gas in the propagated 
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phfamii 'li-'-.i>' bad beei in and more djmuuahed, II..- morn 

i. i IB the iriiivii.'.iiiiiii- E 1 1 ;i I ii.i'c ni:.ili- iiiin the ■ 'OM of infection 

iin- mi ire olearlj did ii appear that the mftotinaa matter 

■M not, or only in very exceptional eases, capfule of being < "n«vr j..l by 

*ewer-gns. The KMOH Was uol tin* to seek. The infectious. in:iM.-i', ai 

■bay nuw knew, bnt did not formerly know, must, iv solid, it was a living 

in .-.ill. I coaxial either of ii.ini.1 aj of gM, 

.ast be solid | and numerous and sal iafactory expetinusta bad shown 

ttuii it hm with extreme difficulty thai a solid, or, for ttnal natter, a 

liquid, could l»> Hupended in the gaseoni atntoflphere of ■ Hirer. They 

might agitate sewage or any liquid in Hid moal rioleal way "id- .unui^ 

phario air, end yet the; could prove, by the seal deliaate tests, that nam 

■I tli>.- liquid was carried more than it toot or two I'rom the Pllftl |. |i 

s. however, different it lien there was n gea generated in the liquid. Dm 

bnbblaa Beamed bo have 1 1 1 ■ ■ .■IV.-.-i ..I' Imoying lip, like so many 

small balloons, the particles of liquid in whi<.-li they vievo generated, and 

i in mute Bolide like the spores of organisms in that liquid, it 

wusobvioos that they would Ik. 1 Carried along with it. and in that way. no 

■ i"ii rnulil lie eonveyed liy means of tlio ail*. But unless lliev 

1 very Imdlv L-"i. "inn I'-'l sewers in which the mngifii undergoing 
activo fermentation, ii wns impossible lo conceive that such an evolution 
of gas as Uiul wuuld take pla< ■''- Indeed, the result, of laboratory cxperi- 
BMttJ. bad i'f bvU I Kin confirmed liy Professor t 'arnelly and others, who 
liit.lfotindlli.it Hiw-gM«U inmli freer from s us landed organisms than 
the ordi navy atmosphere which they breathed. There was probably at. 
that raoment a lliiiiisiind-liild mora Organ iamH m Ii"' nil' of the room iu 

which they »aw aaseraMod than in ■ ooi responding quantity ol ux in the 

Mi their feet. Their attention hud necoiilingly lieen directed 
.mil in. ire to liquids, and esoeciallj In water, for the propagation 
of epidemic disease. It was pretty well known thai deTolopi 

• ...iti killed in Rowing water, and, Ihoiofore, that thorn 
developed organism,-; oould not exist fas- any length of time in river 
■r. On the other hand, the spores of bacteria were not killed by a 
veiy prolonged oontacl with running water ( and as those spores were 
napnble of development and were exceedingly small, they were the 
Ilea i' which they had to look. Much had been said about 
the purification ol* rivers and "f water-supplies by oxidation; and he had 
u many very beautiful eascades nt water works by wliich it was sought 
quently to purify, the witter. Ho did not, fcowsrar, 
m that those al tempts at purification bad any important effect, at all 
its m removing dead organic matter in solution in the water; bnt they 
uinly Oould not have any effect in killing the spores of which he hail 
ipoken ; and that those spores pasaed through sand tillers the experiment* 
just related aa having been made in America conclusively showed. 
They also passed through very great thiokneasM of porous materia], sneb 
io old moraine of a glacier. There was an experiment upon a large 
scale made in SwiUerlnud, to which Mr. Binnie had allu.iediu his valuable 
paper. A ease of typhoid fever neeuired in .. valley called the Ftibler 
Thai, separated from another valley containing ft village by the old moraine 
pfAglaaer. The water supply of the village was derived from a spring 

e from I lie Kiililer Thai on the other sole of tin' iiiithiii.'. 

iliM.ufih its poroiu matrrial. A violent onthreak pf typhoid fay er ocowr o d , 

Hi,- mi,. .>t il uiw vi-r\ i-vliaiii-l mil invesl.igateil. and the disseujiuation 

ut the inf-etr.-.- material by e putieul in Ihe uetghnouring valley waa 

M 
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clearly made out. His clothes were washed in the strewn which dia- 
appeared at a swallow hole and was afterwards proved to furnish the 
sprint; from which the village in the other valley was supplied. The 
people who drank the water from that spring were affected l>y typhoid 
lever, while those who had other aonrees of supply escaped entirely. Hut 
the value of that demonstration consisted in this: — it was clearly shown 
tfiat hy dissolving in the brook in which the patient's clothes were washed 
several hundredweights of common salt, the quantity in the spring water 
ia the other valley immediately rose very much. Then a similar quantity 
of floor was carefully diffused in the water of the brook, which again dis- 
appeared in the swallow hole, but did not affect in the slightest degree the 
clearness of the spring water which was distributed in the village; con- 
clusively showing that a filtration which was probably much better than 
any artificial Band filler failed to remove the typhoid germs, ill boogfe it 
was perfectly effective in removing the minute starch grannies of the 
Hour. He desired to confirm the statement made hy Mr. Binnie that 
chemistry could not tell whether ihc water was free from zymotic poisons. 
It could trace tho history of the water ; it could tell, at all events in many 
cases, most conclusively whether it had previously been contaminated with 
sewage, and even whether that had been long ago or recently ; and he did 
not think that oven now they coulil rely upon bacteriology as giving decisive 
evidence as to whether water was infected or not ; for many experiments 
had been made in which waters artificially infected with typhoid bad been 
examined, and the bacteriologist had failed to find the typhoid-germ 
present. It was, therefore, he thought, a matter of precaution at all 
events, to supply towns, as far as possible, with water which had never 
been contaminated with sewage. As to the methods of purification, he 
Should listen attentively to the pipers about to be read to tho section, but 
he did not know at present of any certain method of purificati' m, 63Wpt 
boiling the water, and that, he thought, all engineers would agree was an 
impracticable thing with water to be supplied to a town, M. Beohmann 
had given the Congress a valuable opinion about a dual supply, on which 
he (Dr. Frankland) should like to say .1 word or two. As towns grew in 
population it obviously became more and more impossible to supply to them 
the enormous volumes of pure water which they required if they were to 
haveono supply only. He bad often thought of the possibility of supplying 
a drinking water and a walor lor " sanitary "and out of door purposee, the 
two being kept entirely ji , par»l>\ '' - ■>«' ilrmly great difficulties in the 
way of such a system. The mosl rhvious solution of the difficulty would be 
that which appeared 1<> liavi' been adopted in Southampton, and it would 
tM interesting to know what were the relative volumes of the two waters 
in that town. But. so far as he knew, the simple method which would suggest 
itself to everybody, that of having a supply for the outside and another for 
the inside, hud I his great disadvantage in the way of its adopt ion. that the 
outside water was, at all events in English towns, used in such com- 
paratively stnnll quantities that it whs hardly worth considering. If they 
were to supply the inside wants of a house by a pure water thev 
might almost as well supply the whole town with it. At all events that 
was the case with English towns. But he was quite sure it was »cry 
different, in France, where, as M. Bechraaun had stated, a large quantity 
of outside water was tised for fountains mid other purposes for which in 
England it was not required. But if there could be some contrivance by 
whieh the water for " sanitary " and other similar purposes could be 
(rapplied to the inside of houses without tho possibility of people being 
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able to get lit it for drinking, lie thought that would !*.• a great boon to 
towns like London and Manchester, especially to London. How 
thai *m to be done he did not venture to suggest. It WM an engineering 
question, but he could not think that it was impossible. They woo Id then 
only require in Iiomlon about one quarter or perhaps one fifth of the 
pr e se nt supply for drinking and for dietetic polpoHM generally, the 
dietetic water being kept perfectly scpar.it'.' from the other, which latter 
ran be Abstracted from the tidal reaches of the Thames. 
Mr. Baldwin Latham said he did not at all dispute Mr. Binnic's 
tacts that in India llir' effects produced hy water-supply were not. WTJ 
deleterious, even when it was taken from rivers. In bin paper he hud 
given one remarkable instance where s-joh a thing had occurred. But ho 
believed that water supplied for domestic purpose* sbonld be Of the 
greatest pority that it was possible to see a re. He was not an advocate 
Mr inking water for the supply of towns from impure sonrces, but where 
ihere was no other source except that of a river, and where no serious 
objections bad been shown to that source, it should not be discarded. It 
was better to have that water than none at all. It had been said that 
they ought not to judge of the health of London by its Water-supply. 
That might be perfectly true, but, on the other baud, if the London water- 
supply was of that noxious character which so many people wem M 
i.y preaching, rarely it would be Bh own in the health statistics of 
the metropolis. What were the facts with regard to those particular 
- which were supposed to be doe to impure water-supplies r 1 The 
luver death-rate in London bad been reduced from ' 78 per thousand in 

UW8, to IS P* toon 1 in 1990. in other words, to one fifth. No doubt 

that was due to progressive sanitary improvement b, and also, probably, to 
■ .'! improvements thai bud Mkeo place In the establishments of the 
various wat-v OOmpMUeC H illi regard to the supplying of murh puOBI U;ili r 
tliau bad 1">.'U supplied iii Hie previous years. So with regard to the zymotic 
d. at b- rale in London, which in tb.- but twenty years bud been reduced by 
I i . ; i- r i one-hail'. Those figures clearly showed that the water-supply 
■ ■mi Id in it. lutes bad icny > ery uozions inBnenee upon the health of the peeffc 
W'nh regard to the facts which he had stated, as to the wonderful purify- 
ing power of water flowing down a river like the Ganges, they had been 
natedbythe German Commission on Cholera, which laboured in 
■ ( a Long period. Dr. Koch being one of its eminent members. It 
was conclusively shown that this purification in the water had taken 
plane ; and in one of the uiosi remarkable cases they had ascribed it to the 
Influence ol Lang exposure to light. They bad shown, by experiments. 
that many of the germs of disease were absolutely destroyed by snoh 
[i . Now that ex [insure which took place in a river did not take 
place in underground water; and there was no doubt that underground 
waters, when once polluted, not being exposed tu the beneficial influence 
of light, would carry the germinal matter of disease for miles under- 
ground. One instance of that bad already been given. Lait year he hud 
lomake, for the East. Hiding County Council, an investigation aa to the 
outbreak of fever in Beverley. Beverley was supplied from a deep well 
in the chalk. It had been subject to repeated outbreaks of tPTphnM 
fever, and it had been shown, conclusively, lv the median! "Hirers of 
■ KWl Government Board, that these were traceable to the inn.i- 
. but how that, ITSe brought about they had never been able rlearly 
U> demonstrate. Last year he made an examination of the district, after 
an outbreak or fever, and be found the whole of the sewage of a village, 
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:ind lh" Itrmm into which it Honed, disappearing 111 >i swallow-holi , two 

miles from the work*. Subsequent ohetnicel testa, by tbe use of Mania, 

■howtd i lull in 1 1"' course of a single day the whole of ' 
lmvr l_'"iio through the ground Into the water-BOpply, Therefore the fact 
m nl, once established that there was n direct connexion by sewage 
contamination between that water-supply anil tie- > - = ■ .— ■_--= <>f tvjihriid which 
had occurred. In that case the water travelled more than two miles under- 
ground. With regard to the question of dnsil water-supply; — If t.bey 
DOoldao manage the dual water -supply that, as in the case of South- 
ampton, they did not permit ihe two supplies to tie taken into any one 
house, or give the Opportunity of taking the dirty ami cheap water with the 
pure and expeusive water, it was all rery well. Even in London Mil) 
had for years had a dual supply, The New lliver Company supplied, 
from the ponds at Hampstead, water for flashing sewers and watering 
roads, as distinct, from the domestic supply, and niany other towns had 
also used water iu that way. Many seaside towns, for example, used 
sea water for the purpose of watering roads and Hushing sewers. 80 
long ae it was confined to the mere question of dealing with works which 
were under the control of the sanitary authority, there could lie nfrobjeotiofl 
whatever to such a supply, but the moment lliey gave the consumer an 
opportunity of taking water from either one source or the other. thr\ 
introduced an element of danger into the habitations of the people. 

Hen- Kummel [speaking in German} said that the best system m 
to deliver one quality of water, but if that was not possible, to deliver t" 
the consumers the best water only. But besides the quality of the water, 
they also had to consider the quantity of water to he supplied for 
domestic purposes at any hour of the day or night, without interruption 
Those who lived in large towns at a distance from mountains were not 
■Ho-ta procure the water from the hills. They fonnd that the ground- 
water very seldom existed in sufficient quantity for delivery to the 
I'iiiiMiuiers. and they had therefore to take the water from its own source. 
In the case of river water it was found to be contaminated by many towns 
above their own. That may have been occasioned by sewage, or by the 
superficial introduction of human excreta. There had been very little 
alteration in the construction and working of filter-beds for the last 
40 years. But they probably might be able to introduce a valuable means 
iu future. The presenco of organic matters, which was formerly the only 
criterion of the quality of the water in the previous stale of their 
knowledge, was not so important as the presence of bacteria. Tin i no* 
know that the bacteria lived on, and destroyed, the organic matter, and 
die; therefore concluded that the quantity of organic matter wa* u 
condition favourable to the existence of a large number of bacteria; and 
that a trifling quantity was the condition for a small number. Tbt/J 
ought to try and discover, as exactly as jiossible. the number of bacteria 
in the ordinary and in the filtered water, and to compare the conditions 
and working of the filters with regard to their effect in diminishing thai 
Dumber, If possible they should, at the same time, state the different 
kinds of bacteria that were present. That was a very important bnt a 
very difficult matter. I1 all the engineers engaged in filtration would 
endeftVtmr. to ascertain the best way of diminishing the numb.,, 
different Liuiis of bacteria, and to avoid the presence of mere than from 
" bacteria per cubic centimetre, even with a number of 2+.U.ni r ,- 
cubic centimetre in the rivor water, he was sure th:il they corild purify 
the river water, polluted by domestic drainage, in such a way that they 
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could deliver a good, potable, and safe water to their customers*. But 
then they must not believe that they had fulfilled their duty when they 
had worked their filters as well as possible, leaving the rest to God and 
to good fortune. 

Dr. William Odling said that if they took pure river water and 
contaminated it purposely with sewage, and attempted to oxidize that 
sewage by passing a current of air through it, or by some similar process, 
they obtained practically negative results. They saw, in a great number 
of cases, that there was an absence of purification ; and the observation of 
that fact, to'gether with the non-observation of facts of an entirely different 
character, had led some chemists to maintain that the self- purifying power 
of water was exceedingly small, that it was, in fact, a negligible quantity. 
The facto remained as they were, but the view had entirely altered, 
becauso it had been found that, under suitable conditions, the oxidizing 
power of river water upon sewage matter was simply enormous. It was 
not a question of a few grains or a few per-ccnts., but of hundreds and 
hundreds of tons of oxygen consumed in the destruction of the matter dis- 
charged into running water. That was a point that was admitted. That, 
of course, referred to dead organic matter. Next came the question of 
living matter, which they might speak of generally under the name of 
microbes. In the present state of their knowledge, it might be said that the 
microbes in the main existed both in their developed form and in the form 
of spores. In the developed form they multiplied with extraordinary 
rapidity. In the form of spores, so long a* they continued in that form, 
each egg remained an egg only. Then another point had been established, 
that the objectionable microbes, in their fully developed state as dis- 
charged into running water, could not exist, could not multiply, and 
rapidly disappeared. It then only remained a question of the spores. It 
appeared that some could exist for a considerable length of time in river 
water. Some, among whom was Dr. Frankland, argued the question in 
this way: that no matter what the extent of dilution, now and then an 
individual would chance to take a spore, and would suffer for it. With 
regard to the chance, it was extremely small. He had made a calculation 
that, if bo many million spores were taken into the Thames, say at Oxford, 
the chance of a person getting one of them at Teddington Lock would be 
something like the chance of getting one single spore from drinking some 
hundreds of gallons of water. That was a point— he thought the only one 
— on which some of them were at issue with Dr. Frankland, whose view 
was that, because a single spore put into a sterilized jelly would almost 
certainly develop itself, and from that would proceed an infinite multipli- 
cation of the microbe, the same thing took place in the animal body. Ho 
(Dr. Odling) contended that all the evidence went to show that that was 
not the fact ; the animal body had a definite power of preventing the 
development of those objectionable microbes, and it was only when they 
amounted to a quantity beyond that which the animal body was capable of 
dealing with, that they became dangerous. For his own part, he should 
have no objection to taking one microbe-spore every day of his life, 
without any fear of having his life thereby shortened. 

The President said that he was sure the members of the section 
would join him in congratulations to Dr. Odling on the highly interesting 
information he had afforded. 

M. Bechmann (speaking in French) said, he only wished to offer a 
word or two in reply to the observations which had been made on the 
subject of his communication. He thouglit that no one had contradicted 



118 



SeeHtm I'/f 



liia firat proposition , that the ideal distribution of water wai a single 
distribution. It was said that it was better to purify water by filtration 
than to distribute two kinds of water, but that was no contradiction to the 
proposition ho bud put forth. Purification and filtration were but the 
means of obtaining tin.- distribution of a single supply. In opposition to 
hia second proposition, it bad been stated that by renouncing the idea of 
introducing two kinds of water into tbo interior of houses, ho too much 
reduced the role of the water supplied Dttteide | in London, fiw example, 
the great part of the consumption was in the interior of the houses. That 
objection had been mane by Dr. Frankland. It should be remembered, 
however, that in Paris a large quantity of W*tar wmi i cijuircd for (he 
streets, the public fountains, and the like, for what was known as the 
pnblic service; there was also a large qnantity required fur indusirii.l 
purposes, altogether more than ISO litres per head. With regard to the 
introduction of a dual supply, it was only proposed to have ono kind of 
water for the interior of a house. The amount of that water provided 
was 140,000.000 cubic metres for a population or 2,400.000, amonuting lo 
60 litres, or between 13 and 14 gallons per head. That, however, wag 
admitted to be insufficient, and works were being executed, and would 
probably be completed in two years, for the supply of 100,009 oubjometwe 
more, in all 240,000,000, or 100 litres per read. That was lor domes tie usu 
only, and he thought that 20 gallons per head was a very reepenteMl 
quantity, and perfectly sufficient for the service of the interior of houses. 

Mr. A, It. Bisnie said, with regard to the remarks that had been 
made on the subject of the calcareous impurities in water, he thought 
that the subject of hard and soft water bad been pretty well discussed in 
this country for many yean past. They were gradually ft rri ring at the 
conclusion that unlese the water was excessively hard— by that he meant 
something over 25° or 30° of hardness— the mere presence of calcareous 
matter in the water was not detrimental lo health. On tho Other band', 
ir water was required for manufacturing purposes, the question of 
ggftnoss became absolutely essential. Speaking of water, it would lie 
observed that the words he had used in tho paper were, "'A good Supply, 
and a supply unini|Hjachnble on the oucBlion of purity." A supj.lv might 
be vc i y good in the sense of i. hem ion I analysis, lull might ml I'm it i hi- 
point of view, be a good and pure supply. He always disconnected the 
two things in his own mind, because of tho fact which had been 
emphasised by those who were much more ahlo to speak on the subject 
than himself, that chemical analysis, in its present slate, was not able to 
tell them the whole history of the water. On the mbjeot of duplicate 
supplies in towns, ho thought that the matter would require considerably 
more investigation bofore tho system could be applied to very large 
pieces. He could quite understand, in the ease of Southampton, that the 
circumstance of the old pipes existing in the town lent itself lo M 
economical introduction of a new supply. But what did they tind m thai 
particular case tube the outcome of the duplicate supply? They (band 
tha* the houses were supplied in their entirety ; that the interiors of tho 
houses were supplied with potable water, water for washing, and for 
water Closets, and that Lu6 only Wring ultimately effected by tho 
introduction of the duplicate supply in that case was for absolute 
" sanitary " purposes out of doors, such ;is flushing sewers and urinals, 
watering roads, and the like. So that he did nut BCe, putting it on ihnt 
limited ground, that there was much to be gained from a duplicate 
supply. On the other band, looking at the expense, and to what it would 
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cost for each house, and to the possible danger where the entire supply was 
of a very inferior quality, he hardly thought that the subject had been 
sufficiently investigated to warrant them in pronouncing any decided 
opinion upon it. With regard to Professor Robinson's remark about a 
constant supply, ho thought they had all made up their minds on that 
subject — that the supply should bo constant, lie could not imagine, in 
the year 1891, anyone advocating an intermittent water-supply. With 
respect to sand-filtration, after what they had heard from their friends 
the chemists, they could not, as engineers, say absolutely that sand- 
filtration was the end of everything. Mr. Baldwin Latham and himself 
appeared to be very much at issue with regard to the water-supply of 
India. He was sorry to differ from that gentleman in ioto. He had lived 
for six years in India, and nothing had impressed itself upon his mind so 
much as the fearful effect on the health of India produced by the drinking 
of water from rivers. When cholera, as it often did, broke out in the 
Great Ilurdwar Fair, which was held near one of the main sources of the 
Ganges, it swept down the Gangetic valley, and decimated the people 
who drank the water in all directions. It was a matter of history, and it 
did not require him to assert the fact that cholera outbreaks in India 
were clearly traceable all down the Gangetic valley. They might take 
the case of a town in which cholera had become epidemic within the 
memory of man, and was never known to be absent. During the six 
years previous to the new works being constructed, people had died to the 
number of 1,264 out of a population of 84,000. They then introduced the 
new water-supply. The old supply was obtained from a reservoir or large 
tank, the water flowing into which was derived from a more or less 
populated drainage area. The new works were not very far distant from 
the town. The drainage area was perfectly pure. There was ono village 
in the drainage area which was bought up, and the people were transferred 
to another district. The effect in the first six years after the introduction of 
that supply was to reduce the total number of deaths from cholera to 177, 
and of those deaths they had every reason to believe that a large proportion 
were imported from the districts immediately surrounding the city. There 
was no drainage to complicate the question. The town was undrained 
before, and it remained undrained to the present day. 
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L'Hygiene des Chemins de fer et des Voyageurs. 

PAR 

Le docteur Louis de Csataky, Conseiller du Conserf general d'hygiene 

publique de Hongrie, Inspecteur en chef du service de 

Sant£ des Chemins de fer R. de l'Etat hongrois. 



J'ai eu rhonneur de traiter la question de Phygiene des chemins de 
fer et des voyageurs dans lex congres intemationaux de Vienne et 
de Berlin. 

Mes conclusions furent aeeeptees a Vienne a Punanimite des voix. 
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La section d' hygiene du Congres international tie Berlin reeounut 
Timportance de mes propositions et fut d'avis qu'il sera utile tie discuter 
les theses speciales dans line proehaine reunion. 

Je suis tres heureux de pouvoir soumettre moil ouvrage, le fruit 
des etudes et de ^experience de 32 annees, au jugeraent des ingenieurs et 
des hygienistes de toutes les nations reunis en Angleterre, le bcreeau et 
la veritable patrie de l'application de la vaj>eur et des principes de 
l'hygiene en general. 

L'hvgiene des vovageurs est en relation directe avec celle des 
cheniins de for en general ; le voyageur ne pourra eonserver sa sante 
si les institutions des grandcs voies de circulation ne sont pas eonformes 
aux prineq>es reconnus de l'hygiene. 

Ces grandes voies sont representees sur la terre fenne par les 
cheniins de fer et les tramways. 

Le Ministre dn Commerce hongrois M. de Baross introduisant le 
tarif des zones, a augment? le nombre des voyageurs dans des propor- 
tions gigantesques ; son umvre philanthropique est un des plus utiles 
bienfaits que Ton puisse rendre a Phuinanite ; le prix minime des 
voyages les plus eloigues donne au plus pauvre la possibility de changer 
son domicile ; ce penny systeme des voyages est aussi de grande 
importance pour ravancement des sciences, des arts et de Tindustrie ; 
il est facile de prevoir que ee systeme bienfaisant a toute i'hunianite seni 
adopte ti>t on tard par toutes les nations civilisoes. 

Mais avec le nombre croissant des vovajjeurs il est necessaire de 
subvenir aux exigences de leur sante et de leur surcte en voyage ; 
il fa mini prendre des mesures utiles pour proteger non seulement les 
voyageurs, mais aussi le personnel de service contre les influences 
nuisibles de la locomotion rapide sur les voies ferrees. 

Les mesums a prendre sc rapport ent : — 

1. Aux conditions hygieniques des batiments et des movens de 

transport. 

2. Aux nioycns de secoui-s et de sauvetage en cas d'accidents et de 

maladie en temps de paix comme en temps de guerre. 

•3. Aux conditions hygieniques du service du personnel employe. 

4. A Feinploi d'un nombre suffisant de medecins pour le secours 
des employes et des voyageurs. 

I. — Batiments et moyens de transport. 

Tout batiment doit ctre construit selon les regies hygieniques. 

II est done necessaire (pie Finspection hygienique des batiments et 
<U^s gares soit faite par le medecin expert qui doit prendre jwrt a la 
commission technique deleguee lors de l'enquet** dVxploitation jwur 
examiner les cheniins de fer avail t leur ouverture. 

A cette occasion le chef d\\ service de sante est oblige d'examincr 
les conditions hygieniques des batiments de toute espece, des gares et 
des eiiux potables. 

II est absolument necessaire (pie remplacement des gares soit a*ssez 
large ; dans le cas contraire le personnel de service est expose aux plus 
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grands dangers ; dans les gares etroites il y a toujours beaucoup 
d'accideuts causant la inort et les graves blessures des employes. 

L'encombrement des employes dans les bureaux et des ouvriers 
dans les usines est nnisible a la sante ; tons ees loeaux doivent etre 
spacieux et bien acres. 

II serait utile de souinettre les plans de construction a I'avis du chef 
du service de sante pour eviter des f antes eommises contra les regies de 
Fhygiene. 

La construction des wagons doit presenter an voyageur la surete 
et le confort sans aucune distinction des differentes classes. 

Les places nc pourront pas etre etroites, car en ee cas ellcs sont 
nuisihles, surtout aux voyageurs de longue route obliges de rester long- 
temps tians unc position incommode. 

II est contraire aux principes de Thygiene de fain? distinction 
des sieges scion les classes des voitures, car le voyageur de troisieme 
classe a besoin de place suffisante aussi bien que celui qui, plus favorise 
par le sort, peut voyager en seconde ou en premiere classe. 

L'utilisation des places est parfaitement juste et le grand nombre 
de voyageurs la rend inevitable, mais d'autrc part il est aussi neeessaire 
de subvenir aux besoins du public. 

La ventilation, Peclairage et le chauffage des voitnres exigent aussi 
des notions hygieniques. 

La ventilation peut se faire sans aucune difficulte par l'abaissemeut 
des fenetres ; on peut aussi ecarter les fenetres de leurs chassis pour 
eviter tout con rant d'air, comme j'ai introduit cette methode dans la 
voiture de sauvetage, construite selon mes plans, et exposee a la grande 
exposition d'hygiene de Berlin de 1883. 

Chaquo voiture doit etre ventilee par Touverture de toutes les 
fenetres cinq minutes avant la reception des voyageurs. 

Tout voyageur a fait l'experience des desagrenients causes par le 
defaut de la ventilation en entrant dans unc voiture chauffe*e artiiicielle- 
ment ou en ete par le soleil. 

Le chauffage des voitures est soumis a de grandes diflicultcs et 
jusqu'a present nous ne connoissons j>as une methode jwirfaite. 

Les appareils de circulation a air chaud, a vapeur ou a eau chaude ne 
permettent pas de temperer convenablement les degres de chaleur et 
sont souvent la cause d'odeurs desagreables. 

D'autre part les voyageurs n'ont pas l'habitude de se pour voir avee 
des habits assez chauds, meme en hiver, car ils croient avee raison que 
ce n'est pas neeessaire dans les voitures chauffees; en abandon nant la 
voiture ils se refroidissent tres-facilement et sont exj>oscs a de graves 
maladies. 

Selon mon experience l'uniquc methode par laqucllc la chaleur 
pent etre maintenue et temperec consiste dans Implication de 
fourncaux. 

L'£clairage doit etre assez fort pour que le voyageur pnisse lire sans 
aucune difficulte, ce qu'on ne trouve pas en general dans la plus grande 
partie des voitures en usage ; la lumiere insuftisante gate les yeux des 
liseurs. 
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H serait necessaire selon les exigences de Phygifene d'empioyer 
partout Felectricite pour Peclairage suffisant des voitures. 

II est aussi de grande importance que la construction des wagons 
amoindrisse par sa resistance les suites des accidents, et surtout que les 
voyageurs puissent se sauver assez vite des dangers prevus. 

Dans ce but les poi*tes des wagons doivent etre facilement accessibles 
et faciles a ouvrir. 

On a introduit depuis quelques annees des wagons avec des couloirs 
lateraux, munis seulement de deux portes aux extremites des couloirs ; 
ces wagons representent les plus grands dangers en cas d'aecidcnt, car il 
est impossible d'atteindre par lc couloir etroit les portes pour sc sauver 
et ineme il est tres-difficile de cireuler, d'entrer ou de sortir de ces 
couloirs meme quand il n'y a pas de danger. 

La plus grande proprete doit etre maintenue dans tous les wagons, 
les reservoirs doivent eontenir en ete comme en hiver une quantite 
suffisant e d'eau fraiche 

En hiver il faut introduire dans ces reservoirs de la vapeur chaude 
pour empcchcr que Feau g^le. 

L'introduction des wagons-fits est un grand bienfait pour les 
voyageurs, mais il est a- desirer, pour des raisons hygieniques, que les 
couloirs lateraux soient plus larges, que Ton n 'applique pas les lits Tun 
au-dessus de l'autre, et (pie les cabinets de toilette soient partout separ£s 
des closets. 

Les wagons employes sur les tramways doivent 6tre construits selon 
les m&mes regies de l'hygiene; il faut surtout eviter Fencombrement 
des voyageurs qui favorise l'indeeence et tend a propager les maladies 
contagieuses. 

Pour cette raison il ne faudra pas imiter l'institution des tramways 
de Vienne et de Budapest ; dans ces capitales on remplit les wagons de 
voyageurs sans le moindre egard aux places existantes ; il faudra done 
partout maintenir le principe de ne pas a<lmettre dans les wagons de 
tramways plus de voyageurs qu'il n'y a de sieges. 

II. — MOYENS DE SAUVETAGE. 

Chaque administration des chemins de fer est obligee de rendre 
possible que les voyageurs et les employe's blesses ou malades puissent 
£tre panses, transported et secourus sans ancun delai. 

II faut aussi prendre les mesures necessaires pour le transport de 
ceux qui.souffrent de maladies contagieuses et eviter les dangers aux- 
quels les autres voyageurs sains pourraieut etre exposes. 

Maintenant on ope re le transport des malades contagieux dans des 
coupes separes, soumis a la disinfection. 

Je suis d'avis que ni la separation, ni la disinfection ne sont 
suflisantes pour sauvegarder les voyageurs de 1' infection. 

Pour eviter ce grand danger, j'ai fait construire en 1881 une 
voiture speciale pour le transport des malades et des blesses qui fut 
visitee dans tous ses details a l'occasion de 1' exposition generale 
d'hygiene de Berlin par les Professeurs Billroth, Langenbeck, et 
Esmarch, et regut le grand diplome d'honneur. 
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Les principes dominants de la construction de cette voiture sont les 
suivants : — 

(a.) Double usage des lits mobiles places dans les wagons, comme 
civiere et comme gite du malade ; on pent enlever le lit avec la plus 
grande facility. 

(6.) II est possible d'installer le malade oil le blesse dans son propre 
lit transports dans le wagon. 

(c.) La disinfection complete des lits transportables s'opere sans la 
moindre difficulte. 

(d.) La voiture de sauvetage est pourvue de tous les instruments et 
objets de pansemeut necessaires, de glace, d'eau chaude et froide, de 
medicaments ; dirige au lieu d'accident, le wagon pent e*tre utilise meme 
lorsque le nombre des blesses est grand. 

Les chemins de fer de l'Etat bongrois emploient ces voitures pour 
le transport des malades et des blesses et il est dans i'interet de la sante 
des voyageurs que des voitures speciales existent partout pour le 
transport des malades et des blesses. (La description et les plans du 
wagon sont joints, p. 128.) 

Des civieres et des boites de seeours doivent etre presentes a 
cbaque station, et chaque train doit £tre munr d'un petit etui a pansement 
con ten ant aussi quelques medicaments necessaires. 

II est inutile de placer de grandes boites de seeours dans le train, 
car les objets contenus sont gates malgro la meilleure fenneture par 
lVbranlement continuel. 

Chaque station doit etre pourvue d'nn reservoir a glace. 

Le personnel des chemins de fer doit recevoir des instructions 
suffisantes en tout ce qui concern^ le sauvetage, et les premiers seeours 
a donner aux blesses ou aux malades. 

Les medecins des chemins de fer sont obliges de donner ces 
instnictions au personnel et de surveiller eoiitinuellement le bon etat de 
tous les appareils de sauvetage. 

III. — Conditions hygikniques du Service des chemins de fer. 

Dans l'interet des voyageurs comme dans celui des employe's le 
priucipe est a main ten ir que le service se fasse sans danger pour la sante 
des employes et sans le surmenage du personnel, par lequel la surete des 
voyageurs serait menacee au plus haut.flcgre. 

La longue duree continuelle du service devient la cause de maladies 
corporelles et meme d'alienations mentales. 

II faut done que chaque administration de cheinin de fer sbit 
obligee d'avoir un nombre suffisant dVmployes, de maiiiere que Ieu'r 
sante ne soit pas compromise jmr le surmenage qui jwut aussi devenir 
fatal aux voyageurs. 

C'est surtout le personnel du tnific et des trains qui ne doit j)as etre 
expose aux consequences funestes de la lassitude, ear e'est la grande 
fatigue par laquellc une grande partie des accidents est causee. 

H faut sauvegarder le personnel contix* les iutempeVies du temps et 
les pourvoir des vetements correspondants aux saisons ; tout vetement 
qui empeche le libre mouvement est dangereux, et ce sont surtont les 
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longues pelisses ou redingotes qui sunt devenues la cause de facheux 
accidents. 

Les yeux doivent etre gardes \mr des lunettes a verres fonces contre 
Y eclat des champs de neige. 

II est aussi neeessaire que chaque employe jouisse annuel lenient 
d'un conge de quinze jours. 

IV. — Le Service de Sante. 

II faut employer pour le service de sante des medicins prets a 
chaque moment a secourir les malades et les blesses du personnel et en 
cas d'accideuts les voyageurs. 

Les medecins ont aussi l'obligation de visiter les employes concernant 
leur aptitude pour le service, la mise en retraite, les cas de simulation, 
etc. ; ils enseignent an personnel les elements des premiers secours et ils 
redigent la statistique medieale. 

Les medecins des chemins de fer ne s'occupent done pas exclusive- 
ment du traitement des malades, mais ils fonctionnent aussi comnie les 
organes de contrdle des directions. 

II serait done dans l'interet des administrations de donner a leurs 
medecins les memes avantages qu'aux autres employes. 

Mais la plus grande partie des administrations ne suit point ce 
principe. 

Le medecin des chemins de fer a une j>osition indecise. 

II est regarde en veritable employe quand on Toblige de reudre des 
services, inais des qu'il est question de lui faire les avantages des 
employes comme benefice Hxe, droit de retraite, etc., sa situation change 
et il appartient aux organes amovibles et prives des droits des employes. 

Cette position ephemere des medecins des chemins de fer ne sert 
point a l'avantage du service de sante. 

II est done dans l'interet non seulement des medecins, mais aussi 
dans celui du personnel, de donner aux medecins la meme position 
qu'aux autres employes, avec le droit d'avanccmeiit et de retraite. 

Le service medical est sou vent rendu difficile par le manque des 
lnoycns de transport ; il serait done utile de pourvoir chaque medecin 
employe d'uiie draisine ou d'un velocipede. 

II est aussi avantageux de mettre une petite pharmacie manuelle a 
la disi>osition des medecins, comme e'est introduit aupres des chemins de 
fer de l'£tat hongrois avec le meilleur succes. 

La direction et le contrdle du service de sante exige un medecin 
experiment^ qui so it dans la meme position que les chefs des autres 
services. 

Conclusions. 

I. — II est neeessaire que les plans de construction des batiments et 
des voitures soient juges an point de vue hygienique par le chef de 
service de sante qui devra aussi prendre part a i'enquete d'exploitation. 

II. — II faut que la construction des voitures soit telle qu'elle 
n'empeche pas les voyageurs de se sauver en cas d'accidents; par 
consequent : jmis de couloirs lateraux etroits, mais des }>ortes facilement 
a4'<*essibles ef s'ouvrant sans diffieulte. 
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III. — Les sieges des voitures doivent Atre egnlement larges et 
commodes dans toutes les classes. 

IV. — II sera necessaire de transformer et d'aineliorer le chauffage 
et Feclairage des voitures. 

V. — II ne sera pas permis de laisser eutrer dans les voitures des 
tramways plus de voyageurs qu'il n'y a de sieges. 

VI. — II faut construire et mettre a la disposition du public des 
voitures speciales pour le trans|K)rt des maladcs et principaleinent de 
ceux qui sont atteints de maladies coutagieuses. 

VII. — II faut que chaque station soit pourvue d'une l>oite a secours, 
d'un brancard' et d'un reservoir a glace, et chaque train d'un petit etai 
a pansement. 

VIII. — II faudra eviter soigneusemeut le surmenage du personnel 
et surtont des employes du trafic ; par consequent il faudra les nommer 
en nombre suffisant ; il sera utile de donner a chaque employe pour la 
restauration de ses forces sur sa demande annuellement un conge de 
15 jours. 

IX.— Les affaires de sante doiveut etre dirigeles par un medecin 
hygieniste experimente en qualite de directeur de service. 

X. — Les m&lecins des chemins de fer doivent jouir des droits des 
autres fonctionnaires, notamment du droit d'avancement et de retraite. 

Si les directions des chemins de fer suivent ces principes proposes, 
elles auront tout fait pour le bien-etre de leur personnel et des 
voyageurs. 

Mais le voyageur doit aussi pourvoir aux exigences de sa sante et 
connaitre les influences facheuses auxquelles il pent etre expose, surtout 
pendant hi dureV d'un long voyage. 

Le voyage en chemin de fer est le plus sur parmi tons les autres 
nioyens de locomotion ; selon les resultats d'une stntistique rigoureuse 
des dernieres dix annees il y a eu dans la monarchic austro-hongroise et 
dans l'empire alleman<l un cas de mort sur 15 millions et un cas de 
blessure sur 4 millions de voyageurs en chemin de fer. 

Le voyage comnie tel est incontestablement utile a la sante si son 
mode et ses conditions correspondent a Tindividualite du voyageur. 

On a beaucoup parle et ecrit sur les maladies speciales auxquelles 
les employes des chemins de fer et les voyageurs seraient exposes. 

D'apre>s Texperieuce et les eludes de 32 annees je suis en etat 
d'affirmer que ces maladies speciales, cVst-a-dire, caus^es par les vovages 
en chemin de fer, n'existent {mis. 

II est incontestable que le surmenage physique et intclleetuel, le 
manque du sommeil, la j>osition inusitee et incommode du corps peuvent 
devenir les causes des maladies des voyageurs, mais si les administrations 
suivent les principes etablis en ce qui concerne les places des voitures et 
le travail des employe's, et si les voyageurs ne com met tent pas de fautes 
hygieniques, on evitera facilement toute cause de maladie. 

On ne peut nullement fixer en general les prescriptions valables 
sans aucune exception pour les voyageurs, car il y a grande difference 
eutre le voyageur qui fait le voyage pour son plaisir et celui qui est 
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oblige de voyager; j'cssayerai pourtaiit de donuer mix .voyageurs 
<iuelques conseils qui pourraient leur etre utiles : — 

1. II ne faut pas voyager en etat malade ou indispose sans avoir 
eonsulte* le medeein ; il faudra agir de memo si Ton devient . malade 
pendant le voyage. 

2. Le voyage pendant la nuit est a eviter autant que possible ; la 
nuit est le temps naturel du repos et le soninieil dans les wagons n'est 
pas reparateur a cause de rebranlcment eontinuel ; si neanmoins on est 
force de voyager pendant la nuit, il sera utile d»? se servir des wagons- 
lits ; en tout cas il faudra se debarrasser des vetements et des corsages 
etroits, et remplacer les bottes ou souliers par des*. pantouOes com modes, 
ne serrant point U^ pieds. 

3. 11 ne faut pas voyager trop longtemps continuellement ; 
8-10 hemes de voyage en train de vitesse suflisent; la plus longue 
duree est une cause de lassitude pour la piupart des voyageurs. 

4. Pendant le voyage il faudra observer la plus grande tem- 
perance en collations et boissons, si non, on sera expose a de graves 
inconvenients. 

II sera aussi utile d'etre en possession de quelques comestibles 
surtout dans les trains qui n'ont pas de wagons restaurants, ear le 
temps destine au diner est en general tres-court et rarement suflisant 
pour qu'il puisse etre pris avec le confort desirable. 

5. Le vetement doit etre leger et accommode a la saison du 
voyage. 

C'est une grande faute de ne pas se munir en hiver de vetements 
chauds, croyant que les voitures sont assez chauffees ; il est vrai que 
Ton a rarement besoin du manteau dans la voiture meme, mais il est 
d'autant "plus necessaire en sortant, quand on est expose a toutes les 
rigueurs de l'atmosphere. 

Les dames devront se passer de longues robes pendant le voyage, 
car elles pourront devenir la cause d'aceidente funestes, en empechant 
le libre niouvement €*n entrant dans la voiture et aussi en sortant. 

(>. Si Ton voyage longtemps, 10-15 heures, il faut donner de temps 
en temps une position horizontale aux extrennte\s inferieures; si les 
pieds sont toujours pendants, il en resultera Tenflure oedeme. 

7. II ne faut pas lire continuellement, surtout dans les trains de 
vitesse ; la lecture devient tr&s-nuisible aux yeux, si on ne leur donne 
pas du repos de 10-15 minutes; Peclairage artificiel n'est convenable 
a la lecture que s'il est parfaitement suflisant ; le crepuscule dominant 
dans la piupart des wagons gate les yeux du liseur, et en general il ne 
faudra pas s'oecuper de lecture si elle cause le moindre desagr^ment 
aux veux. 

II faudra aussi preserver les yeux contre les etincelles a l'aide de 
lunettes simples et contre l'^blonissement cause par les neiges a l'aide 
de lunettes de teinte fonce«». 

8. II faut bien se garder d'entrer dans un train ou de sortir d'un 
traiu qui est en niouvement meme assez lent, car une secousse im- 
prevue peut devenir facilement la cause de la mort de celui qui 
enfreint les reglements. 
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Description de la voiture d'ambulance des Chemins de fer R. de 

I'Etat hongrois. 

Cette voiture, destinee au transport des malades et des blesses, est 
posee sur un chassis entierement en fer, a deux essieux, distants entre 
eux de 6 metres. Les dimensions de la caisse et les autres parties 
exterieures sont analogues a celles des ancicnnes voitures a inter- 
communication. 

Cette voiture est inunie a l'une de ses extremites seulement et des 
deux edtes de la voiture, de marchepieds donnant acces a une plateforme 
fennee ; le soufflet d'intercommunication de ce cote pent etre adapte 
a la paroi frontale de cette plateforme, tandis qu'a Tautre extremity 
de la voiture le soufflet d'intercommunieation est adapte directement 
a la portiere de la paroi frontale de la caisse in&me. 

Dimensions principales de la voiture : — 

Longueur totale mesuree entre P aplomb de buttoirs m. 
tampons .... 11,060 

Longueur de la plateforme - - 0,750 

Largeur de la plateforme - - 1,910 

Longueur de la caisse - ... 9,080 

Largeur de la caisse - - 3,120 

Hauteur de la caisse - - ■ - 2,465 

Les installations in teri euros de la voiture sont les suivantes : 

De la plateforme on pe'n&tre, par une portiere a deux battants, 

dans une salle partagee dans sa longueur en 4 compartiments dont 

3 de 2 m , 100 et un de m , 660 tie largeur, separes entre eux par des 

parois a hauteur d'appui. 

Dans chacun des 3 premiers compartiments sont places a droite 

et a gauche, pres des fenetres, deux lits-civieres du systeine Eckermann, 

soit en tout 6 lits pour les malades et les blesses. 

Les compartiments peuvent etre cl6tures par des rideaux fixes 

au-dessus des parois de separation. 

Dans le dernier compartiment plus etroit se trouve a gauche un 

fourneau, et a droite un si&ge rembourre pour le garde-malade. 

Aux parois lat£rales de la voiture sont fixes au-dessus des fenetres 

des portebagages et une glaciere en toile est installed en contre-bas du 

plancher de la salle. 

Cette salle communique par une porte a un battant avec le 
compartiment du medecin de service; dans ce compartiment, d'une 
longueur de l m , 970 se trouvent a droite un divan-lit, dont le tiroir 
contient les bandages et autres objets de pansement, a gauche une 
armoire pour la pharmacie et les instruments de chirurgie ; enfin une 
table mobile et un fauteuil rembourre. 

A gauche du compartiment du medecin se trouve un cabinet de 
toilette avec water-closet dont le reservoir-a-eau est fixe" au plafond de 
la voiture ; Ton entre dans ce cabinet par la salle des malades. 

Chaque paroi laterale de la voiture a 4 fenetres, dont 3 de 
chaque c6t£ pour la salle des malades, la quatrieme a gauche pour le 
compartiment du medecin, et la quatrieme a droite pour le cabinet de 
toilette ; les portieres des parois f rontales sont aussi vitre"es. 
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La salle est eclairee la nuit par 3 lampes a huile du type 
reglementaire, fixees au plafond, et le coinpartiinent du medecin par deux 
lampes a huile fixees Tune au plafond et 1' autre a la paroi. 

La ventilation se fait par des glissteres a. jour placees au-dessus 
des fenetres et par deux ventilateurs-aspirateurs appliques au plafond. 
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Since the revolving purifier for the treatment of potable water is 
no novelty, but has been at work on a large scale at various places for 
some six or seven years, it is not proposed to enter into any detailed 
description of the apparatus, or of its mode of working. For the in- 
formation, however, of those who are not acquainted with the purifier, 
a short account is necessary. The apparatus consists of a cylinder, 
supported horizontally on two hollow trunnions, of which one serves for 
the entrance and the other for the exit of the water. The cylinder 
contains a certain quantity of metallic iron, in the form either of cast- 
iron borings, or, preferably, of scrap iron, such as punchings from 
boiler plates. The cylinder is kept in continuous but slow rotation by 
any suitable means, the iron being continually lifted up and showered 
<lown through the passing water by a series of shelves or scoops fixcnl 
inside the shell of the cylinder. By this means the water, as it flows 
through, is brought thoroughly into contact with the charge of iron, 
which, in addition, by its constant motion and rubbing against itself 
and the sides of the cylinder, is kept always clean and active. Simple 
contrivances for preventing the iron from being carried out of the 
cylinder or piled up at the outlet end, and for distributing the current 
of water over the whole area of the cylinder are also furnished, but need 
not be described. 

The water as it leaves the cylinder appears to have undergone only 
one change of any importance, viz., a quantity of iron, ranging from 
one-tenth to one-fifth of a grain to the gallon has been taken up, and 
to get rid of this the water has to be aerated either by blowing in air, 
or by merely allowing it to flow along a shallow open trough ; in both 
cases repose in a settling reservoir is necessary. After a few hours — 
from two to six in most cases, much less in some — the greater part of 
the iron will have subsided to the bottom of the settling tank, usually as 
loose flakes of iron peroxide associated with organic matter and other 
i p. 2305. I 
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let Period. 



2nd Period. 



3rd Period. 



42 per cent. 



40 per cent. 



66 per cent. 



The number of microbes was on the average reduced to 50 per 
cubic centimetre in all three periods. 

The experiments with this purifier were stopped about Christinas 
last, and the Compagnie Generale des Eaux ordered plant for dealing 
with the entire supply from these waterworks ; but to obtain additional 
evidence of the efficacy of the system, the 6-inch machine was started 
again in May of this year, and the first few sets of analyses gave the 
results represented in the Table, which show a very constant and high 
co-efficient of purification in very varying conditions of the river, the 
lowest improvement, 36 per cent., occurring the day after a heavy 
rainstorm which washed some rubbish into the filters. 



Date. 



Organic Matter (expressed in 
milligrams of Oxygen per litre). 



Seine. ! Purified. I ^J^, 6 " 
f i ment / . 



Microbes.* 



Seine. ' Purified. 



May 20 - 


3*44 


114 


I 

67 


I 

830 


85 


„ 22 


2-24 


1-60 


36 


2,500 


72 


„ 25 - 


304 


096 


69 


7,200 


65 


* 27 


360 


104 


71 


3,840 


33 


„ 29 - 


312 


104 


67 


6,420 


48 


June 1 


352 


0-88 


75 


— — 


— 


„ 3 - - 


4*72 


0-88 


82 


4,500 


36 


„ 5 


488 


104 


79 


1,600 


50 


»> 8 


3*60 


1-20 


67 


5,800 


2* 


„ 10 


2'88 


1-20 


59 


L. 


24 


„ 12 - 


3*68 


1-28 


65 


L. 


10 


„ 15 


352 


104 


71 


— 


— 


„ 19 - 


3*68 


1-44 


61 


— 


— 


„ 22 


2-08 


1-28 


39 


L. 


35 


„ 24 - 


224 


1-20 


47 


L. 


L. 


„ 26 ■ 


2*96 


1-12 


62 


L. 


8 


July 3 


312 


1-20 


62 


— 


— 


„ 6 - - 


376 


1*28 


66 


— 


— — 


General Means - 




~~ 


63 


4,086 


40 



The analyses show that the satisfactory results obtained during the- 
thir period in the autumn can be considered as normal under any cir- 
cumstances, and that the Compagnie Generale des Eaux may look 
forward with confidence to supplying a good potable water from this 
pumping station as soon as the permanent plant has been set to work. 

It has been asserted by critics of the author's system that the quan- 
tity of free oxygen dissolved in water is seriously diminished by treatment 



* The number of microbes here given must be considered as no more than a rough 
estimate, because the colonies were observed for only six days instead of for fifteen — 
the usual period of experiment. The principal object of the numerous trials and 
analyses made was to ascertain the redaction of organic matter. 

I 2 
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with iron — it has even been boldly stated that the water is entirely and 
permanently deprived of its dissolved dxygen— and that in consequence 
the purified water has a flat and vapid taste. As a matter of fact, seeing 
that a thorough aeration of the water on leaving the purifier is essential 
for the complete conversion of the ferrous salts into the ferric form, and 
is always provided for, the free oxygen, even if it were diminished in 
the "purifier, is immediately replaced, so that the quantity contained 
undergoes no very great diminution. 

M. Regnard, chemist to the Compagnie Generate des Eaux, reports 
that at Boulogne-sur-Seine the diminution of dissolved oxygen is very 
trifling. It some cases it has even been found that the quantity is 
increased after treatment. 

In order to show that the purifier system is really superior to simple 
sand filtration, careful comparisons of the relative efficiency of the two 
systems have been made in many places, sometimes using the same 
filters with and without the purifiers, sometimes using precisely similar 
filters simultaneously under identical conditions. The figures already 
quoted for Boulogne-sur-Seine are of themselves a sufficient proof of 
the efficacy of the purifier system, the percentage reduction of about 
40 per cent, when the machine was working under not quite satisfactory 
conditions, rising to 60 per cent, when these conditions were improved. 
To supplement this, the following figures may be quoted : — 

At Agra a machine was erected capable of dealing with 50,000 
gallons a day. Mr. A. J. Hughes, M.Inst.C.E., Supervising Engineer, 
Municipal Works, N.W.P. and Oudh, India, reported that the reduc- 
tion of organic matter by simple sand filtration, at a speed of 24 gallons 
per square foot (per 24 hours), was 57 per cent., and that the reduction 
of organic matter by the revolving purifier system, filtering at a speed of 
35 gallons, was 64 per cent., i.e., 12 per cent, better results at 50 per cent, 
higher speed of filtration. In consequence of this experiment, purifiers 
have been erected to purify the whole supply for Agra. They have 
been at work now about six months, and are giving most splendid 
results, but unfortunately the figures have not arrived in time for inser- 
tion in this paper. Mr. Hughes has, however, stated that the albumenoid 
ammonia is reduced from 0*13 to 0*02 parts per million. 

At Monte Video are three machines capable of treating 1,250,000 
gallons daily. The reduction of organic matter by simple sand filtra- 
tion, deduced from the average of fourteen analyses extending over 
a month, is 30 per cent. ; reduction of organic matter by revolving 
purifier system, average of 1 3 analyses, extending over the same period, 
47 per cent. 

In these cases the same filters were used with and without the 
purifiers, which, if anything, favoured the simple sand filtration. 

At Molesey Lock there is an experiment on a practical scale, con- 
sisting of a machine capable of dealing with about 6,000 gallons daily. 
It is at work purifying Thames water on the Lock Island. There are 
two similar filters, one reserved for simple sand filtration, the other for 



Revolving Purifier for Treatment of Potable Waters, #c. 133 

filtration after treatment with iron in the purifier. Average results 
obtained during the autumn of 1890 : — 





Thames. 


Filtered. 


Purified 

and 
Filtered. 




Mean albumenoid ammonia (parts per million) 
Mean total organic matter (Kubel & Tiemann 
process ; gram, per litre) ... 
Mean reduction percent, albumenoid ammonia 
„ „ total organic matter - 
Mean total reduction ... 


0087 
0-047 


0049 

0-087 
44 per cent. 
20 „ 
82 „ 


0039 

0081 
55 per cent. 
88 „ 



The system was worked under different conditions, some of which 
gave better purifications than others, but all results for the autumn of 
1890 are included in the above means. 

In conclusion, it may be stated again that the results quoted in the 
paper and the figures given have not been obtained by small laboratory 
experiments, but from installations, some of a very large size, working 
continuously imder practical conditions ; and, with the exception of Agra, 
all have been obtained during the last twelve months, and may l>e re- 
garded as corroborative evidence on the points demonstrated by previous 
analyses and experiments at Antwerp and elsewhere. The quotation of 
favourable isolated cases has been avoided, and the average results derived 
from series of experiments have been given wherever such existed. 



The Purification of Water by Rapid Filtration. 

BY 

Philip S. Wales, Medical Director, U.S. Navy. 



♦■•»♦ 



The purification of water is a subject of great interest and 
importance, as well from a hygienic as from an industrial point of 
view. As the varied sources from which water is drawn for domestic 
use are liable, from either natural or artificial causes, to pollution 
deleterious to health and favourable to the dissemination of disease* ite 
purity becomes a question of paramount importance. 

The simple process of purification by boiling the water alone or 
with some astringent substance has been in vogue among the Chinese 
and other Orientals from a remote period. Distillation is also often 
used on a small scale, especially on board ship, and notably on the 
coast of Peru, where the water is impregnated with sodium nitrate. 
Filtration is also a common method employed in the household by the 
aid of the numerous forms of domestic filters, made of various porous 
substances, sand, stone, charcoal, sponge, &c. 

The purification of large quantities of water for domestic and 
industrial purposes can only be effected by large filter beds or by 
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specially devised machines, and it is the intention of this paper to dwell 
alone upon the latter method, the characteristic feature of which is to 
cause the water to pass rapidly through the filter bed under pressure. 
This system is the one making the most rapid strides in the United 
States, and is now the subject of investigation at the Museum of 
Hygiene, "Washington, D.C. 

The filtering machines are constructed of iron cylinders which are 
placed upright in the smaller sizes and horizontally in the larger. 

The dimensions of the cylinders vary in diameter and length, 
according to the amount of work they are intended to accomplish, that 
is to say, according to the quantity of water required and the amount 
of foreign matter in it. 

It is found best in practice to restrict the diameter within 10 feet, 
as the difficulty in washing increases rapidly with the area of the sand 
bed. The length ranges up to 25 feet. The pipes connect with the 
cylinders in such a way that the water is let in upon the sand, through 
which it filters to the outlet. 

After the filter bed becomes embarrassed with the accumulated 
foreign matter, the current of water is by special contrivance reversed, 
so that it is passed from below upwards and washes out the impurities 
held in the sand, which are mostly confined to the surface, or at most to 
the upper two or three inches, of the filter bed. The " wash " water 
Hows, at the end of the operation, very nearly as pure as the filtered 
water itself. 

This is the general principle involved in the construction of the 
filtering machines. In some of them the cleansing is greatly facilitated 
by a stirrer or agitator mounted in the axis of the cylinder. 

The time required for cleansing a filter will depend upon the 
condition of the water : if very muddy, or at its worst, as after a rain, 
about one hour ; in ordinary conditions, half that time. 

The cylinders are sometimes connected with pipes in such a way 
that any one of a system of cylinders may be washed with filtered water 
flowing from its nearest neighbour, or from one further removed in the 

line. 

There are two principle types under which these machines may be 
classed. In the first, nothing but sand, or sand and charcoal is used 
as a filtering material ; in the second, besides a filtering bed of these 
materials, the water is treated with alum, or sulphate of aluminium in 
definite doses, by a special contrivance l>efore it reaches the bed. When 
the sand is alone employed, water, carrying heavy proportions of fine 
silt or suspended organic matter, is not entirely clarified as it is when 
this proportion is smaller. In such cases the alum gives most excellent 
results by massing the fine particles into such magnitudes that they are 
obstructed in the interstices of the sand. 

If the alum is properly dosed, most of it will be caught in the 
filter bed ; but if, on the other hand, an excess is introduced into the 
water, the amount in excess in solution will pass through the filter 
u n decomposed, and the water will be correspondingly impregnated. 
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As this enables the filtration to be done more thoroughly, the filter 
necessarily becomes sooner clogged, and needs more frequent washing . 

An idea of the amount of work which these filters may be called 
upon to perform may be conveyed by considering that some of the 
muddy, rapid rivers of the western section of the United States may, 
under the most unfavourable circumstances, carry as much as an ounce 
of fine mud to the gallon mixed with a variety of vegetable organisms. 

The clarification of such water, if taken direct from the river, 
would embarrass the {filter too much for successful rapid filtration ; 
indeed, water containing a quarter of an ounce of foreign matter to the 
gallon, is a severe test for a filter. 

In the first example, a filter discharging 250 gals, per minute would 
be charged with 15 \ lbs. of solid matter in the same time ; so that the 
thickness of the " blanket " of mud on the filter surface would soon 
arrest the flow of water. 

In the experiments carried on at the Museum of Hygiene, it was 
found that it is the " blanket," or sedimentary layer which first forms 
on the top of the sand, which diminishes the flow of water long before 
the bed is penetrated to any extent. This phenomenon was carefully 
-studied with the aid of a glass model. 

It sometimes occurred in the small machines of the capacity of 
10 gals, per minute, stopped by this surface deposit, that the flow was 
renewed to its full capacity by jarring the bed by a sharp quick blow 
upon the cylinder which dislodged this surface stratum. 

If the water is heavily charged with solid matter it will be 
necessary, for efficient results, to get rid of the larger portion by 
.sedimentation before passing it into the filter. 

Alum greatly assists in clarifying heavily charged water. Now, as 
to the quantity of alum needed to clear up the water, it was shown that 
a half grain to the gallon will, on the average, answer for this purpose. 

During the year 1890 there was used at Atlanta, Ga., waterworks 
92,390 lbs. of alum, equal to 532,166,400 grains ; 253 T \& lbs. per day, 
equal to 1,457,971 grains; 617 grains of alum to 1,000 gals., or 
AVff grains per gallon. 

In rapid filtration one square foot of filtering surface to three 
-gallons per minute is usually allowed. A filter may be instanced with 
two cylinders, each fix^ feet in diameter and 12 feet long with a stirring 
shaft for agitating the sand. Each shell has a filtering capacity of 
259,200 per diem. The pipes in a system of such cylinders are so 
connected that the washing can be done with filtered water, and any 
one cylinder may be washed by any other. In other types of filters 
the washing is done with unfiltered water. 

The sand is kept from washing out of the cylinders by various 
devices. In the "Loomis" by a simple perforated plate ; in the "Duplex" 
by an ingeniously constructed perforated plate, into the perforations of 
which pins move, both to hold back the sand and to prevent clogging ; 
in the " Hyatt," by shot or wires ; and in the " Bowden," by perforated 
nozzles. All of these devices are found to work efficiently. 
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The space occupied by filters constructed upon the principle of 
those in question would, of course, vary with their capacity. On an 
average, a plant capable of filtering 1,000,000 gals, per diem, would 
occupy an area of about 25 feet by 30 feet, and 16 feet vertically. The 
cost of such a plant is between 8,000 dollars and 10,000 dollars. The 
expense of maintenance depends considerably upon the solid matter 
contained in the water. According to the report of the water com- 
missioners of Atlanta, Ga., for the year 1889, the annual cost of 
maintenance of the filter plant (capacity 3,000,000 gals, per day), wa* 
2,093 • 39 dollars. 

This system of rapid filtration is successfully pursued at many 
places in the United States, among others at — 

Oakland, Cal., capacity for 24 hours - 4,000,000 gallons. 

Atlanta, Ga. „ „ - - 3,000,000 „ 

Long-Branch, N.Y. „ „ 2,000,000 „ 

Ottumwa, Iowa „ „ - - 1,500,000 „ 

Athol, Mass. „ „ - 1,000,000 „ 

Indeed there is no limit to the quantity of water that can be 
filtered by these machines ; plans and propositions having been sub- 
mitted to the City of Allegheny, Pa., for a filter plant with a capacity 
of 30,000,000 gals, per day. 

In many industrial pursuits the water at hand is unfit for the 
manufacture of certain special products, and has, therefore, to be 
improved and adapted to the purpose by filtration. 

In sugar refining the water is often so impure that it requires 
filtration to adapt it to this purpose. 

At the Museum of Hygiene at Washington, D.C., four of the best 
types of house filtering-machines have been used for experimental 
purposes, the Duplex, Loomis, Hyatt, and Bowden. The Duplex 
filter consists of three cylinders, two charged with sand, the third with 
charcoal. The area of filtering surface is 1$ square feet, and the depth 
of the bed 2 feet 5 inches. The flow is rated at five gallons per 
minute. 

After running for a time it becomes necessary to cleanse the filter ; 
a valve is moved to either the right or left, by which motion one or the 
other of two pipes will be in communication with a pipe connected with 
the sewer for conveying away the impurities from the sand cylinders 
during the process of washing. This pipe, before entering the sewer, 
lias inserted in it an ordinary ball trap with a glass cup, which exhibits 
the condition of the water coming from the filter during the operation 
of cleansing, and admits of determining the moment when the filter is 
sufficiently cleansed. 

After the water has been running this way for a few minutes, the 
sand will become loosened in the cylinder, and a shaft with radial arms 
attached can then readily be turned for the purpose of thoroughly 
stirring up the sand and removing any adhering particles of dirt to be 
carried out with the cleansing water. By returning the valves to their 
original position the process of filtration will be continued. 
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If at any time it is desired to aerate the charcoal by a somewhat 
similar arrangement, the water can be removed from the charcoal and 
air will take its place, when the coal, having become sufficiently aerated, 
the filtering process can be continued as before. 

Aeration can be effected, if desired, during the time the sand is 
being washed in the sand cylinders. If for any reason it be found 
necessary to take out the charcoal, it can be readily done by simply 
removing the bonnet from the cylinder, and scooping the charcoal out, 
as it is not packed but lies loosely in the cylinder. 

When it is desirable to use alum the slightest trace of it is 
introduced into the water as it passes in. 

The " Loomis " and " Hyatt " house filters are single cylinder 
machines. 

An alum tank can be connected with the main inlet pipe at a 
convenient point, to dose the water as required ; a small valve at the top 
of the alum tank controlling the alum supply. 

The " Bowden " filter is a doubled-chambered cylinder, one above 
the other, filled with sand, so arranged that the filtered water from one 
can be used to wash out the other ; and, after washing, both chambers 
are used for filtration. An alum chamber is attached which can be 
used when required. 

The question will now naturally be asked, what effect has filtration 
on the purification of water from a chemical and biological standpoint ? 

In this paper we cannot discuss it at length (the final report of 
our investigations will do this), so we purposely omit all tabulated 
records, and give briefly some of the results we have obtained, which 
are of positive value. The albumenoid ammonia is reduced on an 
average by about 69J per cent. ; this is the average of the four filters, 
and shows that filtration has a marked effect in removing organic 
matter. 

The free ammonia is frequently increased ; this of course, is readily 
understood by the breaking up of the albumenoid ammonia. When 
ammonium alum is used as a coagulant, this is markedly the case, and 
should be borne in mind when estimating the value of a filter. 

The nitrites and nitrates are occasionallv reduced, and in some cases 
increased, but in rapid filtration an increase would not be expected, as 
Tery little time is allowed for oxidation to take place in the organic 
matter. The chlorine is not appreciably effected, but the amount in the 
water we have lieen working on is so small (1*7) that more extended 
investigations are required to determine the question. 

The hardness is reduced about 1 per cent., but our observations were 
made on the Potomac water, which is very soft (67 parts per million). 
With waters of a higher degree of hardness, filtration might make a 
greater reduction. The suspended matter is reduced 50 per cent. ; the 
Potomac, when turbid, carries a large amount of fine particles of 
silicious matter which (without the use of a coagulant) even the finest 
filter paper fails to remove ; only asbestos finely packed will clear it, 
and then the filtration is too slow for any practical use. 
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The matter in solution is slightly reduced, the amount is in- 
significant, but is all that can be expected. The non -coagulated alum 
used in the filters passes through unchanged (-42 grains per gal. was 
recovered from these filters, or 7*25 parts per million). 

The filters remove 98 per cent, of the micro-organisms, as was found 
by direct experiments in plate culture. It is not expected that any filter 
can be germ-proof. Spores readily passed through the filtering material. 
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Ueber die Wirktmg der Electricitat auf die suspendirten und 

gelosten Stoffe der Abwasser. 

VON 

Dr. Claudio Fermi, aus dem hygienischen Institut in Munchen. 

♦••■♦ 

Angeregt durch das von "William "Webster angegebene Verfahren, 
mittelst der Electricitat Abwasser zu reinigen, stellte ich eine Reihe von 
Versuchen iiber die "Wirkung des electrischen Stromes auf die in den 
Abwassern suspendirten und gelosten Stoffe, sowie auf die darin 
vorkommenden Pilze in dem unter Leitung von Prof. Emmerich 
stehenden bacteriologischen Laboratorium des hygienischen Institute in 
Munchen an. 

Ich setzte mir folgenden Plan f ur die Versuche fest : — 

1. Durch Vorversuche einigermassen die Art der Electro den, die 
Stromstarke und die Dauer der Einwirkung der letzteren zu bestimmen, 
die geeignet ist, um eine gewisse Menge Wassers zu reinigen. 

2. Einwirkung des electrischen Stromes auf das Abwasser, ver- 
glichen mit der des Kalkes (1 °/ )- 

3. Einwirkung des electrischen Stromes auf die in den Abwassern 
gelosten Stoffe allein. 

4. Einwirkung des electrischen Stromes auf verschiedene im 
Wasser losliche Stoffe, wie Oxalsaure, Weinsaure, Rohr- und 
Traubenzucker, NH 3 , Harnstoff, Salpetersaure etc. 

Die Electrisirung der Fliissigkeiten wurde in der electrotechnischen 
Versuchsstation in Munchen unter Leitung des Herrn Privatdocenten 
Dr. C. L. "Weber ausgefiihrt. 

Die Versuche wurden stets mit je 1 Liter Fliissigkeit ausgefiihrt. 

Den electrischen Strom lieferte eine Dynamomaschine. resp, Accumu- 
latoren ; er wurde stets genau gemessen und durch einen Widerstands- 
regulator bestandig auf constanter Starke erhalten. 

Die Stromstarke variirte von 0*5-2 Ampere. Die Entfernung der 
Electroden von einander betrug 5 cm. 

Bei den Versuchen, auf deren Resultat es in erster Linie ankam, 
wurden als Electroden Eisenplatten von 80 qcm. Oberfiache ange- 
wandt. 
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Kurz zusaiumcngefasst waren die Ergebnisse etwa folgende : — 

1. Bei Anwendung eiserner Platteu von 80 qcm. Oberflache als 
Electroden ist die Wirkung des electrischen Stronies auf das Wasser 
viel starker als bei Anwendung soldier von 40-20 qcm., oder solcher aus 
Kupfer, Kohle wler Platin. 

2. Je starker der Strom, je grosser die Oberflache der Electroden 
ist, und je langer die Electrisirung protrahirt wird, desto schneller und 
vollkommener geht im Allgemeinen die Reinigung des Wassers vor 
sich. Die organischen Substanzen in 1 Liter Wasser konnten durch 
einstiindige E in wirkung eines electrischen Stromes von 0*5-1 Ampere 
und bei Anwendung flacher eiserner Electroden von 80 qcm. Oberflache 
und 5 cm. Abstand von einander bis zu £ reducirt werden. Die Zahl 
der Pilze wurde dabei urn das 50-100fache verringert. 

Immerhin war die reinigende Wirkung eines Stromes von 0*42 
Ampere auf 1 Liter Kanalwasser, eine Stunde lang fortgesetzt, geringer 
als bei Zusatz von 1 °/ Kalk. Durch Kalkzusatz wurde das Wasser 
vollkommen steril und blieb es auch nach 48 Stunden, wahrend im 
electrisirten Wasser nach dieser Zeit die Anzahl der Pilze wieder um 
das fiinffache zugenommen hatte. 

3. Die starkere Wirkung des electrischen Stromes bei Anwendung 
eiserner Electroden mit breiterer Oberflache kommt nicht durch eine 
grossere ausgeschiedene Eisenmenge zu Stande, indem im Allgemeinen 
bei grosseren Electroden weniger Eisen ausgeschieden wird als bei 
kleineren, da im ersteren Falle die Electrolyse regelmassiger verlauft 
und augenscheinlich an der negativen Electrode ebenso viel Eisen 
niedergeschlagen wird, als sich an der positiven lOst, wahrend im 
letzten Falle bei grosserer Stromdichte kein coharenter Niederschlag an 
der negativen Electrode entsteht ; die an der positiven ausgeschiedene 
Eisenmenge verbleibt daher grdsstenteils in der Flilssigkeit. 

4. Schwache Strome, wie z. B. von 0*063 Ampere, gaben auch bei 
langerer Einwirkung (bis zu 5 Stunden) keine befriedigenden Resultate. 

5. Im Gegensatz zu den meisten bekannten chemischen Reinigungs- 
mitteln werden durch den electrischen Strom auch einige oxydable 
organische Stoffe in ihrer Menge reducirt. Die geldsten Stoffe des 
Kanal wassers konnten bis zur Halfte reducirt werden. 

G. Oxalsaure in 0*2 °/ 0D Concentration wurde durch einstiindige 
Einwirkung eines Stromes = 055 Ampere bis zu | oxydirt. 

7. Weinsaure, ebenfalls in 0*2 °/oo Concentration und ohne An- 
wesenheit von Chloriden wurde durch einstiindige Einwirkung eines 
Stromes = 0*60 Ampere bis zum 30fachen oxydirt. 

Nahm man dieselbe Saure in starkerer Concentration, z. B. 10 °/ O0 , 
so entstand auch bei Anwesenheit von JSaCl und bei Anwendung 
gt&rkerer Strftme (2 Ampere) keine Oxydation. Die Saure wurde nur 
teilweise neutralisirt. 

8. Rohr- und Traubenzucker in schwacheren wie in starkeren 
Losungen, mit und ohne Zusatz von Chloriden, wurden auch bei 
Anwendung sehr starker StrOme (2 Ampere) nicht reducirt. Im 
Gegenteil wurde hie und da bei der Titrirung mittels der Chamaleon- 
oder der Fehling'schen LOsung eine geringe Zunahme beobachtet. 
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9. Durch Kochen der filtrirten Abwasser mit Kalk nahmen die 
gelosten Stoffe (durch Spaltungen) an Menge zu. 

10. Der Zusatz von NaCl begiinstigte durch Entwicklung von 
freiem Chlor wesentlich die Oxydation einiger organischer Substanzen 
und die ZerstOrung der Pilze. 

11. Auf eine Ammoniumchloridltisung (0*0786 °/ O0 ) wurde durch 
die einstundige Einwirkung eines Stronies = 1*1 Ampere keine 
Wirkung des electrischen Stromes constat irt. 

12. Auch auf eine 2 °/ 00 ige Harnstofflbsung war keine Einwirkung 
nachweisbar. 

13. Die salpetrige Saure wurde oxydirt. In einer 0*0406 °/ 03 
salpetrigsauren Kalilosung war nach der einstiindigen Electrisirung 
bei Anwendung eines Stromes =1*2 Ampere keine salpetrige Saure 
inehr nachzuweisen, wohl aber Ammoniak. Von Salpetersaure war 
keine Spur zu linden. 

14. Das Wesen der Wirkung ist ein physikalischer und ein chemi- 
scher Process. Durch die Fallung des Eisenoxydul hydrats nemlich und 
durch die Gasentwieklung werden die suspendirten Stoffe teils niederge- 
schlagen, teils an der Oberflache der Fliissigkeit angesammelt, und es 
entstehcn durch die Wirkung des electrischen Stromes selbst mannigfal- 
tige Zersetzungen, bei welchen NH 3 , Sauerstoff und Chlor gebildet 
werden. Durch den Sauerstoff und das Ghlor konnen leicht oxydable 
organische Stoffe oxydirt werden. 

15. Die Pilze werden durch die Einwirkung des electrischen 
Stromes wie alle anderen suspendirten Stoffe niedergeschlagen. Jedoch 
konnte bei Gegenwart von freiem Chlor auch eine Zerstttrung derselben 
zu Stande kommen. 
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The Water Supply of Maritime Towns. 

BY 

Edward F. Willoughby, M.D. (Lond.). 
♦■•>♦ - 

The general depression of the water level throughout the basin of 
the lower Thames which, as seen in deep wells, lias amounted to not less 
than 20 feet in the last 20 years, affords incontestable evidence of the 
fact that the water companies of London and the neighbouring towns 
have long been abstracting from the land a volume of water greater than 
that portion of the rainfall which, percolating to the deeper beds, serves 
to maintain the natural underground storage ; that we are, in fact, 
drawing on our capital, which is visibly shrinking, and that this annual 
excess of expenditure over receipts must, sooner or later, end in bank- 
ruptcy ; in other words, that the lowering of the ground-water, and the 
drying up of the streams, already reduced in number and volume, will, 
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if continued long enough, convert what are as yet fertile arable and 
pasture lands into little better than a desert ; while schemes for satisfying 
the increasing demands of the metropolis, or for obtaining a purer supply 
than that provided by the Thames and Lee, which involve the extension 
of deep borings into the underlying eocene or cretaceous beds, or in- 
tercepting the tributaries of the Thames nearer to their origins, can only 
have the effect of hastening the catastrophe, and stand self -condemned. 

These considerations have suggested to me an essential difference in 
the conditions of maritime and of inland towns, which, though it has, so 
far as I can learn, escaped the attention of engineers, has an important 
bearing on the questions alike of water supply and of sewage disposal. 
By maritime towns I mean not only those immediately on the sea coast 
or on estuaries, as Brighton, Plymouth, Liverpool, Hull, and Glasgow, 
but all such as are situated on tidal reaches, as London and Bristol, or — 
like Paris and Manchester — on points in the course of rivers where 
they have ceased to act as irrigators of the valleys through which 
they flow. 

In the case of an inland town every drop of water withdrawn from 
the land, whether before its absorption by means of catchment 
reservoirs and the impounding of upland streams, or afterwards by 
pumping from wells and rivers, is, save under exceptional circum- 
stances, sooner or later returned, directly or indirectly, to the land, 
feeding the rivers that, in their course to the sea, water the intervening 
country. I do not ignore the question of the pollution of rivers, for I 
maintain that sewage should everywhere be treated in the only satisfactory- 
manner, viz., by intermittent filtration through the soil, when the 
effluent does not appreciably deteriorate the river into which it is 
discharged, while the full utilization of the fertilizing matters of the 
sewage, as well as of the water itself, is achieved. Indeed, if, as at 
Berlin and Konigsberg, the sewage is distributed over a wide extent of 
poor, light soil, and reaches the river or sea only after having undergone 
the most complete utilization and purification possible, the benefit to the 
land from an economic, and to the population from a hygienic stand- 
point is positive and great. All so-called chemical methods of purifica- 
tion are delusions; they may render the effluent inoffensive for the 
moment, but it undergoes subsequent putrefaction, and is, under all 
circumstances, wasted. 

But maritime towns and those on the tidal and lower reaches of 
rivers are in a very different position. They pour, directly or indirectlv 
into the sea the whole of the water they have withdrawn from the land, 
which is so much the poorer for the loss. If their population be small, 
and its demands such as not to involve any appreciable lowering of the 
subsoil water or drying up of the streams, no harm may result, though, 
even then, the treatment of the sewage by filtration is, in all cases, 
desirable. 

But when the population amounts to a hundred thousand, I would lav 
it down as a law that any scheme for a water supply to be derived from 
borings in the surrounding country or from the upper reaches of the 
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Other interests of the valleys below; or, secondly, from subsnil waters 
naturally running to waste. 

For examples of the former I may refer to Glasgow, Liverjiool, and 
Manchester, which draw their supplies from Loth Katrine, from the 
Vyruwy hake, and from Thirhnere, i\s well ns to Plymouth, Bristol, attil 

Edinburgh, whiel licet the surface water or impound the atreaini On 

the Dartmoor, Mendip, B&d Penlljind hills. 

Of the second I cannot give more than one example, but it is in 
the highest degree interesting and instructive. This is Brighton, 
which derives its supply from borings iiml adits driven in the chalk. 
Since waters from this formation are usually held in high esteem, n 
will lie well In consider the different eireunistnnees of London mid 
Brighton from n geological |M>iiit of view. 

The bhalk in this country forms a bell, of irregular width and 
varying oontour, stretching From Dorchester to Cromer and the Norfolk 
OOaat, From the lofty plateau of Salisbury Plain extend two ranges 
of hill>, known as ihe South and North Down-, il»- former ending 
abruptly in Beechy Head and the latter at Dover and the Kentish 
Foreland. The beds of whieh these two ranges are composed are 
strongly anticlinal. Those of (lie North Downs are identical "itli 
those forming the main licit from Wiltshire to Norfolk, lieing, in 
fact, continuous with them lieneath the tertiary beds of the London 
Basin and Valley of the Thames, including the county of Essex. So 
miieh of Ihe rainfall as does not go direct to Feed the affluents mi 
either side of the Thames is stored up, at least where the sdjaeenl 
gault clay is not interrupted, in the lower beds, formings vast bat far 
from an inexhaustible reservoir. The difference between the rainfall 
and the loss by surface drainage mid evaporation does not, however, 
represent the available storage, for the evidence afforded by the 
uusticces.fi 1 1 borings at Kentish Town and Richmond shows thai) the 
great underground reservoir is by 00 means perfect, the im p e fvlO t B 
bottom being wanting in various places, and the ultimate d> -.[irmliori 
of i be wiior ai these points unknown. On (he oilier band, between the 
North and the South Downs, those of Epsom and of Brighton, the chalk 
has been removed by denudation following ihe upheaval of the under- 
lying U'cjiMcn. which here comes to the surface, forming wliat is 
geologically u valley, though geographically cheated to a waler-shed 
parting tbe series of streams, running northwards to tin- Thames and 
southwards to the Channel, formed by the surface drainage of the bat*) 

days of the western and larger half of this mva. The greater part 
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of the rainfall and storm-waters, owing to the impervious nature of 
the soil, instead of being absorbed find their way beneath the chalk 
on either side blending with the rainfall which on the chalk itself 
is almost wholly absorbed. Northward this supply is added to that 
beneath the London Basin, but southwards it runs out beneath the 
cliffs into the sea. At the Brighton Water Works it wells up in such 
abundance that the excess has to be run off into the sewers to avoid 
flooding of the station, and at Portsmouth it supplies the deep wells 
sunk through the dense alluvial deposits in the forts raised on artificial 
foundations in the IkmI of the Solent. 

This is a typical example of what I have called a water-supply 
running naturally to waste, and I believe that London might with 
confidence draw largely on this for its supply of potable water. But 
there is reason to believe that a like condition will be found in the 
chalk hills of North Kent, between Farningham and Chatham, or even 
so far as Faversham and Wye. The dip of these beds is northwards, 
but it is only on the southern escarpment that rivers arise. At the 
same time deep wells in Essex do not yield the abundant supply that 
those in Hertfordshire afford, and hence I infer that much of the 
water finds its way into the estuary of the Thames, and, coming under 
my category of waters running to waste, might be without scruple 
impounded for the use of the metropolis. 

I have heard that this view as to the destination of the North 
Kent water was warmly maintained by the late Professor Ansted ; and 
I cannot agree with those who ascribe the high proportion of chlorides 
and nitrates in the water of the Kent Company to the access of tidal 
water to their wells, though I admit that such percolation does take 
place under the pressure of high tides into wells at Grays, and perhaps 
elsewhere on the Essex side. But it must be borne in mind that the 
conditions are totally different; the axis of the trough in the lower 
cretaceous beds, towards which the deep waters gravitate, being further 
to the north, the strata on the Kentish side dip from the land towards 
the river, but on the Essex shore from the riverside landwards, though 
in most places the percolation of the salt water would be impeded by 
the deep alluvial deposits in the river bed. 

It is highly probable that in the vicinity of other maritime towns, 
where ranges of hills run parallel to the shore and their stratification 
is inclined downwards towards the sea, such sources, hitherto neglected, 
might be revealed by careful investigation. The objections, economic 
and hygienic, to the use of rivers, except at their upland sources, of 
lakes in highly-cultivated and populous districts, and of wells when 
the land is robbed thereby, are, I maintain, each and all indisputable. 
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On Maps showing the Area of Chalk available for Water-supply in 
the Central and Eastern parts of the London Basin. 



BY 



W. Whitakeb, B.A., F.R.S., F.G.S., Geological Survey of England, 
Assoc. Inst. C.E., Assoc. Soc. Med. Off. Health. 



♦■♦•♦ 



These maps* are on the old Ordnance 1-inch sheets, and they could be 
made only for those regions of which the Geological Survey has published 
Drift maps. As yet, their southern boundary is the range of the North 
Downs, in Kent and Surrey ; their northern, the coast of Norfolk ; and 
their western, the line of the Chalk hills from Hunstanton southward, 
and then south-westward to beyond Royston, whence there is a tem- 
porary gap to Berkhampstead, the line being then continued in the 
same direction for several miles till it is abruptly turned S. along 
the edges of Sheets 7 and 8 of the Ordnance map, through Henley-on- 
Thames. 

The maps have four distinct colours, and one of these is divided 
into two tints: — 1. Red: Bare Chalk. 2. Orange: Chalk, covered 
by permeable beds only ; or tracts in which, therefore, water from the 
surface can readily find its way into the Chalk. 3. Green : Chalk 
protected by beds of mixed or of varying character ; consisting of tracts 
where surface-water is either greatly hindered in its downward course 
to the Chalk, or in which it is sometimes free to sink down and some- 
times cannot do so. 4. Grey : Chalk protected by impermeable beds, 
forming tracts where surface-water is cut off from direct access to the 
Chalk by impermeable beds, not only at the surface, but anywhere 
between the surface and the Chalk. As, however, there are many parts 
where water flows over impermeable beds to the Chalk, or to permeable 
beds directly over the Chalk, and as such water then generally sinks, to 
some extent, into the Chalk, this division has two tints, the paler one for 
those parts where the drainage is toward the Chalk, the darker for those 
where the drainage is away from the Chalk. 

The result of the whole is that the area of Chalk which may be 
reckoned on as available for a gathering-ground of water is much less 
than has often been estimated from an examination of ordinary geologic 
maps on which the Drift is ignored. 



* The maps referred to were exhibited in the entrance hall of the Jermyn Street 
Museum. 
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The Influence of Ground-Water upon Health. 

BY 

Baldwin Latham, Mem. Inst. C.E., Mem. Inst. M.E., F.G.S., 

F.S.I., F.S.S., P.R. Met. Soc. 
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The examination of the historic records or of the published 
Mortality Tables of this and other countries shows that there are certain 
conditions which are found to be present when certain diseases are 
most rife. It is also found that, after eliminating certain meteorological 
and other influences which are supposed to affect disease, some parti- 
cular diseases appear to be solely influenced by the hygrometric condition 
of the ground and the volume of water which is present in the 
ground. 

In historic periods when particular epidemics have been rife, they 
have mostly occurred in times of drought, in which it has l>een esta- 
blished lieyond doubt, by the evidence of the failure of springs and 
rivers, that the ground-water was then exceptionally low. 

The actual measurements of the ground-water in this country, in 
some cases, go back for a period beyond that of the registration of death ; 
consequently a comparison can be made between the state of the ground- 
water and the death-rate of any particular period, and when such exami- 
nation is made it is found that there is a coincidence between the state 
of the ground-water and the deaths recorded. The deaths follow, as a 
rule in the inverse ratio, the state of the lowest ground-water; that 
is, high ground- water indicates a healthy period, while low ground-water 
marks the unhealthy periods. Investigations respecting the influence of 
ground-water upon health should be studied over limited areas, as the 
distribution of rain is often very local, and there are varieties in the 
geological character of the soil that affect the result of observations 
carried on over large areas ; and on this account, while observations have 
been carried on by the author over an extended area, he lias always used 
local observations to com pare; with the mortality returns in the same 
district, and he has specially dealt with the records of Croydon, which 
is the place where the observations as to percolation, evaporation, and 
the hygrometric condition of the soil have been locally studied. 

There is every reason to believe that the ground- water itself, except 
when polluted, exercises no influence as a cause of disease, but that it 
is merely the measure or indicator of the influences which are at work 
within a polluted soil, and of certain organic changes which evidently 
take place within the dark recesses of the soil, and which lead to the 
development of the conditions favourable to a certain class of disease. 
That the earth does exercise a baneful effect upon health is well known 
i p. 2205. K 
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from the experience in this country of the unhealthiness of cellar 
dwellings, and from the fact that persons habitually living upon ground 
floors are not so healthy as those living in the upper stories of buildings 
removed from the influence of the ground. 

There is a seasonal fluctuation of the waters in the ground, and, 
as a rule, these waters are lowest in the autumn and early winter, and 
highest in the spring or early summer ; but in some years the [>eriods of 
both low and high water vary as, for example, the low water of last 
season did not take place until February of this year (1891). 

Jt is also known that the artificial lowering of the subsoil waters 
of a district has produced the same effects upon the health as occur 
when a general lowering of the ground-water arises naturally from 
drought. 

The actual drying of the ground is a condition which is favourable 
to the general good health in this country, and this circumstance often 
masks, in the general death-rate, the potential influence of certain 
diseases, so that the general health of a district appears to be good 
while at the time it may suffer intensely from a certain class of disease 
of which low ground-water is the indicator. When, however, the con- 
ditions become extremely intense, and the ground-water exceptionally 
low, the influences at work affect the death-rates as a whole. On the 
other hand, in periods of excessive rain with high ground-water, the 
conditions are usually favourable to health, and all places in which 
the ground-waters are of an uniform level, such as seaside places, which 
are governed by the mean tide level, and river valleys with porous soils, 
like that of the valley of the River Wandle, in which the water is 
headed up to an uniform level by mills, are usually healthy. 

It is known that the measure of the effect of the ground- water is 
most marked in districts which draw their water-supply from the 
ground, and amongst that section of the inhabitants who use such water 
for dietetic and other purposes, especially in the case of young children 
and " teetotalers." 

The unhealthy time after the period of excessive low water is that 
when the first rain begins to percolate through the soil, just as if it 
washed out matters which had been specially prepared or were retained 
in the dark recesses of the soil, into the water, or drove out the 
ground-air specially charged with the poison of disease. It is by no 
means uncommon both in this and other countries to find that particular 
epidemic outbreaks which have Iwcome rife at a low-water period can 
be traced to particular rainfalls. In this country since we have had the 
registration of deaths, those quarters of the year when percolation has 
first commenced after periods of exceptionally low water are, without 
exception, the most unhealthy seasons that have been recorded. The 
quarters of the year when percolation first commenced after excep- 
tionally low water have been the most unhealthy, as for example, the 
March quarters of 1838, 1845, 1847, 1853, 1855, 1864, 1865, 1866, 
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1875, 1890, 1891, which, with the exception of the third quarter of 
1849 (the cholera year), are the most fatal seasons on record. 

There is no doubt that the sanitary condition of the district greatly 
influences the results of the movements of the ground-water, and the 
greater the amount of disturbance or the number of disturbances of the 
ground-water in the course of the season in insanitary districts, the 
greater and more marked the influence upon health, until the period 
arrives when the soil has been washed free from its impurities and 
comparatively pure waters have accumulated in the ground. 

Certain diseases have their allotted seasons and conditions favour- 
able for their development and spread, and there are a number of 
diseases usually most rife when the ground- waters are low, such as 
enteric fever, cholera, small-pox, diphtheria, and others. 

The state of low ground-water, as being a condition accompanying 
epidemics of typhoid fever, is a matter of constant observation, and 
it is a well-authenticated fact that all epidemics of this disease in this 
country have occurred in periods only of low water, or when immediately 
following a very low state of the ground-water. Ground-water 
influences both small-pox and diphtheria in a most marked manner, but 
in directly opposite ways, so that when one of these diseases is present 
the other is absent. Small-pox is accompanied or preceded by intense 
dryness of the ground, while diphtheria occurs only when the con- 
dition of the ground is one of continued dampness. The year 1871 was 
a very fatal year from small-pox in this country, and in that year the 
percolation experiments showed that the ground was intensely dry. In 
1876 an outbreak of small-pox occurred at Croydon, and continued until 
the Autumn of 1877. Outbreaks of this disease have subsequently 
occurred in this place in 1881-82 and 1884-85. Since September 1885, 
there have been no deaths recorded from small-pox in Croydon, but 
diphtheria has been very prevalent during the whole of that period, and 
the ground has been in a constant state of dampness, so much so, that 
with the exception of one month, Octolier 1886, a measurable quantity 
of water flowed from the percolation gauges every month during all this 
long period. The last outbreak of small-pox, in 1884-85, was preceded 
by seven months, and that of 1881-82 by five months when no water 
percolated through the ground. Since the time when the author first 
observed this marked coincidence between the dryness of the ground 
and outbreaks of small-pox, he has learned from the report of Surgeon- 
Major G. Hutcheson, M.D., Sanitary Commissioner of the North- 
Western Provinces and Oudh, that the counterpart of this has been 
observed in India in reference to small-pox, which, it is stated, " is. 
" controlled or kept in abeyance by damp and moisture." 

The most marked incident in connexion with ground-water is the 
remarkable parallelism between the deaths of children under fixa years 
of age and the lowness of the ground-water ; in fact, it is found that 
the deaths in this case fluctuate inversely in proportion to the volume 
of the water in the ground. 

K 2 
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The following figures give the level of the lowest ground-water, 
and the death-rate of children under five years of age at Croydon, 
calculated upon the numbers living at that age : — 







i 

1 Depth of Water 


I 
Death-rate 




Year. 


1 m 
Wickham Court 


of 
Children under 






Well. 

1 


5 Years. 




1872 


1 900 


54-71 




1873 


20-00 


4715 




1874 


! 775 


51*52 




1875 


6-08 


57-27 




1876 


7'00 


50-98 




1877 


1 2575 


47-18 




1878 


| 21-83 


51-36 




1879 


31-00 


44-57 




1880 


1 19*50 


50-11 




1881 


| 22-08 


45-17 




1882 


18-42 


54-84 




1883 


1 17-74 


41-57 




1884 


7-33 


50-76 




1885 


5-17 


48*90 




1886 


10-75 


40-72 




1887 


6-44 


42-90 




1888 


9-92 


35-72 




1839 


8-58 


38*78 




1890 


4-00 


52-56 



In 1882 the excess of deaths was no doubt due to the direct 
pollution of the water-supply of the district. And it should be observed 
that since 1884 the low waters in this well are lower than would be the 
case naturally, as since this period the waters have been abnormally 
lowered by the establishment of the New Croydon "Waterworks Com- 
pany's station at Addington. If the deaths from diarrhoea are 
eliminated, as being affected more by temperature than by conditions 
affecting the state of the ground-water, the parallelism between the 
volume of water in the ground and the death-rate becomes even more 
marked. 

This coincidence between the rates of mortality of children and 
ground- water occurring period after period is tantamount to positive 
proof that ground- water, at least, if not the direct cause, is the measure 
of the influences at work which seriously menace the lives of young 
persons. 

Those who require further information upon this subject will find 
it in the Author's recent Presidential Address to the Royal Meteorological 
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Drainage and Irrigation of Land in their Eolations to Health. 



BY 



Richard F. Grantham, M.T.C.E. 



At the Brighton Congress of the Sanitary Institute, Sir Thomas 
Crawford, in his presidential address, remarked, " Putting aside the West 
" Coast of Africa and other pestilential spots specially dangerous to 
" life, * we may confidently say there is not a spot on the globe where 
" ' men may not be kept in health and vigour by proper attention to 
" ' hygiene.* " 

It is obvious that the possibility of rendering nearly all lands 
salubrious, suggested by this remark, would be largely due to the agency 
of drainage in one form or another. We have heard much of late years 
of the drainage of towns and houses, and of its beneficial effects upon 
the public health ; and many papers on the subject, as the transactions 
of the Sanitary Institute bear witness, have been reud and discussed. 
But the subjects of drainage and irrigation of land in their relations 
to the health of the inhabitants of the country have not been as much 
discussed, although allusion has been made to them in the presidential 
addresses of the late Dr. Antonio Brady, Dr. Vivian Poore, and Mr. H. 
J. Marten. Now, having during some years past been engaged in 
extensive land drainage operations in the fens of Lincolnshire, and 
having had experience also in the drainage of irrigation fields in various 
parts of the country, and looking especially to the fact that of late years 
works of this kind on a large scale have been carried on in France, 
Russia, India, and other countries, the present seems to me to be a 
fitting opportunity for discussing the subject. 

It has been shown that decaying vegetable or animal matter under 
a hot sun in damp soils, swamps, or swampy stagnant pools, however 
small, is capable of generating the poison of malaria in sufficient quantity 
to infect those who inhale it, and to cause fever which is often mistaken 
for and treated as* typhoid. Malaria has been defined as air or a mixture 
of air or any gaseous medium impregnated with miasma, i.e., fine 
floating particles of poisonous matter exhaled from putrefying vegetable 
or animal substances, and it produces ague, rheumatism, neuralgia, and 
intermittent fever in those who dwell in localities where the poison is 
generated. In the spring of 1879, Signor Tommassi, of Home, and 
Professor Klebs, of Prague, who made the subject one of special 
investigation in the notorious Agio Romano, attempted to discover the 
physical cause or poison to which marsh or intermittent fevers are due. 
They allege that the fevers arise from germs present in the soil and 
floating in the air, and they claim to have traced the particular bacillus 
which is the cause of the evil. It is related that at Versailles a sudden 
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outbreak of ague in a regiment of cavalry was traced to the use of 
surface water taken from a marshy district, and it is likely that in fen 
districts more harm has arisen from drinking marsh water than from 
breathing the air. 

There are two sources of malaria from marshes : living and dead 
plants ; and when stagnant water contains more vegetable matter than it 
can oxidize by means of the absorbed air, then some injurious exhalation 
from the unoxidized vegetable matter is given off. 

The testimony of those who have lived in the fens shows that when 
land is completely covered with water, or when marshes have been 
completely drained, there is not the prevalence of aguish complaints 
which occurs immediately after the water level has been lowered by 
drainage works, and before the effect of these, in thoroughly drying the 
ground, has been felt. 

Intermittent fever, also, has been attributed in tropical climates to 
the turning up of soil long undisturbed, and Sir Douglas Galton mentions 
cases at Hong Kong and in the South of France, where fever broke out 
amongst soldiers and labourers after the excavation of foundations for 
barracks. Much attention has been given to the subject of this particular 
fever by the State Board of Health of Massachusetts. In the annual 
report for 1889, there is an account of inquiries made into its 
occurrence in various cities of the state. It would seem, according to 
the report of the medical officer, that returns were received from 152 
cities and towns ; that in 86 of these cases the fever occurred, and that 
in 64 of the 86, the cases occurred near ponds, lakes, reservoirs, streams, 
marshes, drowned lands, upturned soil, and localities more or less 
infiltrated with sewage. He points out, however, that these conditions 
are factors only in the outbreaks of the disease and not the cause, for 
otherwise the exemption from the disease of other towns similarly 
situated could not be accounted for. The report concludes with the 
following suggestive remarks : " Grant that it is a truth ' generally 
" * accepted that the introduction of a germ is necessary ;' grant also 
" ' that water is almost certain to prove to be the germ's habitat 
" ' and the vehicle by which this microbe enters the human organisa- 
" * tion,' and we have not explained why and how it omits certain 
" localities and appears in others. This much, however, is true, that 
" the appearance and spread of intermittent fever in Massachusetts 
" afford an opportunity for investigation, which, so far as is known to 
" the writer, has never been systematically undertaken." 

In portions of the north-west provinces of India excessive fever 
mortality has been mitigated by extensive drainage works, by means of 
which the water which formerly stagnated in the land is now led away 
by continuously flowing streams. In d^cribing the lagoons in Corsica, 
the late Dr. Ansted pointed out how the total stagnation and high 
temperature of so large a sheet of very shallow water produce a rapid 
growth of confervoid vegetation on the water. This vegetation drifts 
in enormous masses to the inner shore, where it accumulates and rots. 
The smell and miasma are carried up the valleys by the prevalent south- 
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easterly wiriiU, mill HO poison mi! rmlv the plains iuljitcoiit to the 

lagoons, hoi i In- gr e ater part of the eastern ride of the island. In oil 
the villages ok unhealthy and the town of Bnetta itself 

■ iv - the death-rate of lla-tiu I icing neui-lv 22, while thai of 
Ifaa oonmtaitee north of Bnatia, and so oat of reach i>i Hi- miBaBMt, is 

..iiiy Eroa n; : | to 18 per 1,000. In a Paras otary report on "fluj 

oMaes of roduoad mortality in the French Army serving in Algeria," 
Colonel Kwnri and Dr. Sutherland state that a reduction of the writer- 
stead SO inches below the level Ii Fur Hv * it| ii*^i in :i certain district 

,:! been followed by a reduction of the annual death-rate 

: [,000 to M-8, and to a rate even lower Mill. 

Much evidence, Ih>iIi in England and America, has been aeon* 

andeted to prove thM eonsomndon is produced by dampness of site, anil 

that hi [owns where, ihroiiudi , -:im i ti.r\ i hn|>iv ^viTJu-iit ^ t I >■ > -nil ! 

•In*, il liii- diminished. Also Dr. Purr held that on tin* rmdnuited lands 

valleys of the Thames and of other Bngflah rivers where 

iir.' -lii" 1 .mil -luL'ui-'i unil thrown "Hi of their channels by 
milMnTns thousands of the population suffer from tigue, rhanmalhB) 

i. while many die -if these and other diseases. Drainage of 
in... iii:ii-ii lands, removal of obstructions to the rivera, and engineering 

improvements of tlie water channels, would ..Illiterate COUnttBBS evils. 
Mr. B. B. Grantham, iii reporting to the EneloaucQ (now the Land) 
era, upon the " Floods of Somersetshire," stated as the results 
of hi- inquiries among the medical men, that during the wed waatber of 
the winter ls"l-lN72, the public health was good, bat that agaa set is. 
■::.i'. in the spring, and was then very prevalent on the pi 

moor* t only ,-<iiK>iig 1 1 ■■ - |io"ivc f:nnilics I, til also iiflWtiii^ |»'npl.' In n 

■ "I life. N"em:iL'iii mid iheumiitisni prevail nt nil tinal of 
the vr. ii- in llie-c districts. I ' j tin- tlooils retiring, ague is the moat 

common, but eymotie disease*, such as typhoid utd other temr% an 
in.K to be naat with, although with an increase of heat and the great 
length of time that the want's ,cin;iitie.[ mi i !■<■ land, exposing a large 

amount of decaying vegetation, mtenniUeiil EeTOTB do oecoi in the D M. 

1 v own experience in Kent and Essex, I have tun ml agne 

. the marshes of the Hundred of Hoo, in the former cam&j, 
ana of raj own workmen baring been attacked by it ; while in Csnvay 
Island, with which I am particularly acquainted, where the surface is 
from live to six feet below the high tides, ague is now unknown. 
i.'unnl"ii. in lii- Britannia, IUU7 A.D., however refers to the river having 
paaned through M low nod unhealthy " ground* in the i.slmu! The river 
mile are now in good condition, and the drainage well maintained, and 

■ althineas ol the population is louht due to Che t&tatotff 

of them works, Mr, II, Marten, in bis presidential address to the 
.I ii., ii ni Worcester in 1 889, stated his opinion that the 

■ the lii I saturation, or in other words the lowering af 

and water level, effected V>y improvements in the draiimgc 

of the I'M-, has ■ -t important bearing on their sanitary c lit ion. 

Proceeding now to inquire into the effects of irrigation, I must refer 
to other countries, vis., Italy and India, for systems on a Itirge scale. 
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it is claimed for Iiulin that sin- possesses tin- linol irii^r.t i- >n work? 
in the world. The] extend n« on area of about B,GQ0,000 acre*, en 
area considerably larger than the whole of Lombards, at the surface 
under irrigation in Egypt. These works have mupiesfhiiiidilv i-iinhni'.l 
immense benefits upon tin' soil, the •-linmt*-, and the mlfare of the 
people in p r ooc xviag them from il Efeotsof drought, but al the attne 

time they have produced serious insanitary conditions. Colonel Uuiiil 
Smith, in bit work mi "Italian Irrigation," makts fnequeiri references 

1u tlii' Uiihea](hilii's-< I depopulation by malarious inline -. in 

that country. Three kinds of irrigation lave bean practised then 
for three different statu of cultivation; the ordinary |>eriodic«l 
flooding ; mareile, ..)■ winter flooding, when the land i- under il I 

for ii certain period ; and irrigation for rice cult ivnl inn. Tin: lirst 

was carried on without prejudice to health, inasmuch n- the ratef 

simply flowed over the land and passed off j the second 

during the winter when the temperature was low and the 

small, ami the water completely covered the land so that no harm 

ensued ; but i In' third] that used for rice cultivation, wat held to in 1 bo 

mjnrioas >•• health, owing to the stagnation of the water upon the fieJda, 

that laws wit.' passed restricting tin- limits of such cultivi to three 

or Four miles frum tin- outskirts of any town. 

Il appeare thai the ••vi\* attending irrigation in ludiii iiir ill. i' li. 

interference by the canals with the natural drainage of t li*> * utrv. ami 

to over -sat unit ion of the -nil. resulting in the fonnatiuu oi in.-.i -1..-. 
Inquiries were made to ascertain to whal extenl the health of the 
populations living in the irrigated districts Buffered, but it was Gonad 
impossible to obtain -talis! ics of their previous condition I'm- eoinpari-ou 
It was determined, therefore, to relj on the evidence to !»■ obtai 1 ■.-■- to 

(In- I'i'liii -'■iimiiI of the spleen — a certain consequence of nialm 
Investigations were made il il was recommended tlial, n- in ihe plains 

of Loinbiii'ily, great i-iiie- and military cantonments should i"- protected 
bj zones round them, of from at least three to at most Sve miles radius, 
Ix-ing kepi free iVoui irrigation. 

It bus also been stated on high authority that malarial fever is l.y 
(ar the principal cause of disease and death in India. In IHW il ma 
reported that the whole area irrigated by the western Jininiii ('..n..! 
required thorough, drainage, and that 00*000 acres were affected by 
"reh" >'illiiriseeiii-c. Tin- mortality from fever over the area watered 
by this canal was so terrible that the cantonment of fCamal bad to be 
abandoned. Again, in lH07.it was reported thai from 61 to ho per 

cent, of the residents Were siltl'ei in;: from spleen disease. I >r. TnomtAQ, 

i'.si, in. in whose paper to the Society of Arts, in 16HH, 1 have 
derived much information, goes on to say that, since bis paper was 
written, "a system of surface drainage is being carried out ; but 
•* sorfaee drainage, though valuable and important, merel) 
■■ ..mi. | for surface waters, and is no remedy for excess subsoil water 
" refilling from constant irrigation added to the natural rainfall. The 
" proper remedy is subsoil drainage; but subsoil drainage hat act yet 
■ beat attempted." 
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From the evidence thus adduced we are enabled, in some measure, 
to appreciate the wide extent of land subject to the influence of malaria, 
and the degree to whi6h inhabitants are affected by it. It will have 
been observed that malaria is prevalent not so much when the land is 
completely covered with water as when the water has partly evaporated, 
or been partly drained off, and the decaying vegetation, in a damp 
state, is exposed to the heat of the sun. Further, that in winter, the 
danger is less than in the spring, when evaporation becomes more 
active. 

The only safe conditions as regards health upon which irrigation of 
any kind can be allowed, lie in its flowing on, to, and off or through 
the land without being permitted to stagnate ; and, where the subsoil is 
of a retentive nature, or the surface is so flat that water cannot escape, 
in providing subsoil drainage with proper falls to facilitate filtration, and 
so avoid stagnation. 

Thus far we liave considered the varying conditions under which 
drainage and irrigation exercise an influence upon health, and have seen 
that, by the proper drainage of marshes, naturally formed, and of 
swamps, created by irrigation works, malarious diseases will die out. 
But, although this is the chief benefit of efficient drainage, it is also 
accompanied by considerable increase in the prosperity of the country, 
the soil, when drained, being mostly very rich, and fit for profitable 
cultivation. I propose to refer to some important instances. 

Looking abroad, we find several encouraging examples : — In France, 
near the mouth of the La Gironde, not far from Bordeaux, the 
drainage and improvement of 1,500,000 acres of desert land has been 
steadily progressing, and in the plains of Forez, on the banks of 
the Loire, in the basins of the Mare and Vizezi, works of drainage 
and irrigation have been carried out over an area of about 100,000 
acres ; the increase in the value of the land in the basin of the former 
river having been reckoned at 25 per cent., and in that of the latter 
at 48/. 11*. per acre. The cases of fever have been much diminished in 
number and severity. 

Again, in Southern Italy, the marshes near Fondi used to produce 
pestilential exhalations during the summer months wliich, it is said, 
infected and poisoned the atmosphere for miles round. The total area 
of the marshes was 12,000 acres, of which at least 10,000 have been 
drained since 1882, and are now under cultivation, and let freely at 5/. 
per acre. 

In Russia, the drainage of the Pinsk marshes, on the Russo-Polish 
frontier, containing about 25,000,000 acres, and said to be the biggest 
bog in Europe, has been steadily carried on at the rate of about 
400,000 acres per annum. 

Mr. Bailey Denton, in 1861, stated that the total area in Great 
Britain, undrained or capable of improvement by draining, was estimated 
at 22,800,000 acres out of a total of 56,352,000 acres, while the area 
drained at that time did not amount to 1,500,000 acres. This, however, 
refers to under or subsoil drainage, and it is not to be supposed that the 
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undrained remainder of 21,300,000 acres would represent surfaces 
yielding malarial exhalations. But that great benefit would arise to 
health if that area were drained cannot be doubted. Now, where the 
subsoil of marshes or swamps is of a retentive character, arterial or 
surface water drains alone, as pointed out by Dr. Thornton, will not 
always be sufficient. The surfaces may be so flat that, in wet seasons, 
the water will rest on them without any chance of escape into the 
arterial drains. 

In view of the importance of the subject, it will be worth while to 
describe the operations I referred to at the commencement of the paper, 
which have been recently carried out in the fens and marshes of Lin- 
colnshire.* In the marshes a fine system of arterial drainage exists, 
and, therefore, no difficulty arose as to outfalls. But, as I have already 
remarked, the soil being close and retentive, with a very flat surface, and 
with fields measuring perhaps 100 acres or more without any drain or 
ditch, the water, in wet seasons, lay for months, thus reducing large and 
highly cultivated areas to the condition of swamps. 

The subsoil of the fens is quite distinct from that of the marshes. 
That of the fens in which the work was carried out consists of stiff 
dark brown and blue alluvial deposit, with some beds of black earth or 
peat, and here and there beds of silt, which form small knolls, one or 
two feet high, above the surrounding land. The subsoil of the marshes, 
however, is formed of silt or sandy deposits more or less consolidated, 
and originally brought in by the sea, containing layers of decayed 
vegetation which has grown and perished under each successive 
accumulation of sand. 

The wet seasons, which lasted without intermission from 1875 to 
1883 inclusive, reduced a large part of these fens and marshes to 
the condition of swamps. Ploughing and sowing could only be carried 
on under the greatest difficulty, and a large part of the crops was 
frequently lost and the pasture lands a good deal deteriorated. 

In the fens, open drains already existed which afforded outlets for 
pipe drains. In the marshes it was found necessary to divide the field 
into smaller areas by cutting large arterial drains with a level bottom 
about 5 feet below the surface of the land. By this means it was 
found possible to give an artificial fall in the absence of any natural one. 
In this way efficient drainage became practicable, although, owing to 
the slightness of the falls, extreme care was necessary in laying the 
pipes. 

In the fens, the main pipes were laid about 3 feet below the surface, 
with the small fall of about 1 in 2,000, and the minor pipe drains were 
laid at an inclination of about 1 in 1,600. In order to ensure accuracy 
in cutting the bottoms of the trenches for the pipes, the water in the 
open drains was dammed up into them before any pipes were laid. 



* It may be observed that arterial drainage can only be applied to suit the circum- 
stances of the particular case, while agricultural or subsoil drainage is similar in its 
character wherever adopted, although its adaptation to various soils requires 
discrimination. 
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When the bottom had been proved, the main pipes, which were larger 
than would be used in ordinary pipe drainage, were laid, and the minor 
pipes were connected with them, and laid in the usual way. Where the 
subsoil was alluvial deposit, and the surface level was irregular, the drains 
were laid in the " hollows " or " lows ;" where it was flat, they were 
laid at distances of 24 and 27 feet apart ; while the depths varied from 
2 to 3 feet, the greatest obtainable. 

In the marshes the main arterial drains generally fairly discharge 
the water that comes to them. In excessively wet seasons, however, 
owing to the deficiency of open ditches and of pipe drainage, the water 
could not for a long time reach them, and the land was meanwhile 
almost submerged. The outlets of the main-pipe drains were laid 
3' 6" to 3' 9" deep, below the surface, and with a nearly level bottom. 
The main pipes were laid in a similar manner to that in the fens. The 
widths apart, however, between the minor drains, varied from 36 to 
66 feet, according to the stiffness of the subsoil. 

The cost of pipe-draining the fens varied from 3/. 16*. 3d. per acre to 
5/. 10*. 10d., and the marshes from 21. 16*. Id. to 3/. 0*. dd. per acre. 

I have endeavoured, in this paper, to bring forward from various 
parts of the world, evidence of the important sanitary and commercial 
results of efficient drainage of marshes, low-lying lands, and, to a great 
extent, irrigated lands. It would be difficult, if not impossible, at the 
present time, to obtain accurate statistics of the relations of the drainage 
and irrigation of land to health; but, I venture to think, even the 
statistics we have indicate how largely those operations influence the 
sanitary condition, and how much they conduce to the prosperity of 
such districts. There appears to me, therefore, to be good grounds for 
suggesting further investigation and the collection of precise records of 
the diseases incidental to these marshy localities. 
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DISCUSSION. 

Mr. Baldwin Latham said that there could not be a shadow of 
doubt as to the fact that, in India, wherever irrigation was carried out, 
malaria followed it ; but the question of drainage was one of considerable 
difficulty. It was not so easy as many persons in this country imagined, 
for very often the water-line was 20 or 30 feet below the surface in the 
irrigation district (during the low ground-water period of the year), and 
it was almost impossible in such districts to deal with the question of 
water-supply. Again, the black soils of the plains of India were so 
remarkably retentive, that if subsoil drains were put in only 20 or 
30 feet apart, they had little or no effect upon the intermediate space. 
The experiments that had been made conclusively showed that the work 
of drainage, in the ordinary sense of underground drainage, would be 
extremely expensive and difficult to undertake in India. Of course very 
much could be done to ameliorate the condition of affairs by proper 
arterial drains for the collection of water after irrigation, making them 
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as deep as possible. That had been followed onl in a ttn ;.■:■ 
in many parts of India, and recently in the case of Pouna, where an 
nn-ii-ri gated aono bad bean axed around the city to prereai 
following the application of water to the surface of the Boil. By estab- 
lishing those zones, in the neighbourhood of a populous district, the 
influences were ameliorated to some extent. The real cause was hardly 
yet understood, but ho thought that the effect was iu a great measure 
doe to the dampness of the ground, and to the exhalation! at night from 
the irrigated areas. It was well known in India that malaria 
night. In the day-time one could traverse most malarious districts with 
impunity, but it was extremely dangerous after nightfall. Owing to the 
high temperature of the ground in India, especially when niou-t, after 
rainfall, when the temperature was much lower, exhalation 
off, and with those exhalations probably the malaria was exhaled. With 
regard to the fens of Lincolnshire, ho knew very little about them, but 
he had been engaged for many years in the fens of Cambridgeshire, Thu 
soil of those fens was so remarkably light that no drainage at all anu 
necessary. It simply consisted of decayed peat. A great point in those 
districts, in a dry season, was the constant habit of letting water iii fcni 
the rivers which were at higher levels than the land, in order to maintain 
a uniform level of about three feet below the surface-level When the 
water got above that it was pumped out, aud when it fell below, as in 
Masons of drought, the water was let in. Ague was almost unknown 
since the more complete drainage of the fens ; and what might be aooaanrj 
where I lie soils were of a stlty, alluvial character, was by DO ffUlnil 
necessary iu the larger part of the fens of OambridgeBtun 
soils were or an exceedingly light character, principally decayed peat 
lying on the lop of Kimmeridge clay, the only manuring being dt.ur U 
digging down and throwing out the clay aud mixing it with the surface 

Mr. T. H. Thornton, C.S.I., formerly Been 
meal of the Punjaub, was exceedingly pleased that Mr. Grn 
called public attention to the very serious results attending the extension 
of canal irrigation in India, especially in northern India, when unac- 
companied by adennate drainage. Speaking from memory, he believed 
he was right in saying that every year, in British India alone, the d-'alu* 
from malarial fevers amounted to several millions; and it, had lieen 
clearly shown that no small portion of that mortality was attributable ha 
malaria developed in canal-irrigated areas. According to Colonel Croftou, 
the distinguished canal engineer, the introduction of an irru 
in Northern India bad the effect of adding to the natural rainfall aboul 
70 inches of water per annum. It was clear that, if no special mMMM* 
were taken for the drainage of laud receiving that enormously increased 
water-supply, the result must bo very serious— at any rate, in lauds 
without a porous subsoil— aud so it had proved. No doubt there were 
great difficulties iu the way of providing subsoil drainage in India, bat 
there were some measures contributing to the prevention of malaria 
which were quite practicable and should be introduced. One measure 
■LKgaatad for the prevention of the development of malaria from canal 
irrigation was to sell the water by strict, measurement. At present one 
great cause of malaria iu India was tin: fad ' : i th peasantry over- 
irrigated tbtir fields. The reason was that they did not pay for the 
water according to the amount supplied to them. They were allowed BJ 
the -ul .ordinate officials to have so many waterings, hut the amount of 
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was not regulated, iuid the result was, thai. dtVIMt then 
w.is irrigation then ITU innp. 1 or less nvc-r •saturation. It' they could only 
make ii rln- |ii'ii-!iiit's interc-l not to over, saturate, malaria vonld bfl 
diminished. The GoTi'mini'iii of India bad bad the oaaatton of water 

■ befoft then for yearn I many 'ra.r hi.-nts hrol been 

tried, tmt none bad proved -ant-factory. They had either been kM 
expensive or too delicate, and ihe ooooBtfon of their having to be applied 
tu a rising nnd foiling canal made the matter very difficult. Still, ho 
hardly thought that it WW a mat tor beyond the possibility of invention 
nt day. Another preventive measure was to prohibit i lie 
supply of water from irrigation canals nn what wus called the high. level 
system, liy which the water is allowed to flow onto the soil by the 
force of gravitation. Every peasant who used water from the canal 

-lii.uld be required to Hft it. Even if he had only to lilt it bo*, the 

extra labour involved in doing bo would secure eOOMmj', and pn Feat, 
pre Imto, the over-satn ration which produced such terrible effects upon 
the health of the population. Such prohibition, at any rate, should be 

. nli.ivi i| iti all fever-ptricken districts, mid in the ■.■jghtuHlri I at 

;.l! towns. Hi- tM L-lud 1" lean from the previous epeaket thai in 
tti riii't.iiiiuiiit of Poona ■ tone bad been establiahed in which no 
irrigntiou wiis allowed. The measure be had ,-uggesled did not go bo 
far as that, hut he was inclined to think that it wouid be as effectual. 
It hid frequently been proposed by experienced administrators, in India, 
but hitli- -rt" it bad not been adopted, mainly for financial reasons, 
because the amount or revenne derived from low-level irrigation was not 
at) great us that from high-level irrigation; but surely, when the lives or 
paapTl io towns bad to be considered, the question of revenue ought not 
rhc way. 

Mr. William Harpur. M.I.C.E., said be bad been much interested 
in thi- but two papers, which had clearly shown Ilia t the public had not only 
to look to the defects in ordinary housi' drainage ;is affecting lb.- public 
health. There was a general opinion amongst the public that if any 
ease of sickness arose, it must bo due to defective house drainage. It 

ftp] I. however, from the papers that bad been rend, ihat there were 

other elements at work which more or less affected the public health. It 
■ eeasry to bring the matter more to the notice of I be general 
pnblic in order that they might bo acquainted with the facts, and so 
DOdentand that there wore other elements than those generally regarded 
as affecting the public health, In the town of Cardiff, in which he lived, 
tin > bad two very distinct kinds of subsoil. The northern portion of the 
town ley open a substratum of gravel, the southern portion was entirely 
npon an nllnvial deposit of clay, which was perfectly impervious ; and it 
was a fact which could be borne out by statistics for many year* past, 
ibai tfae death-rate sci higher in the southern portion of the town* built 
upon the impervious etrotnm, than it was in the northern portion where 
the soil was light and the drainage good. The question of subsoil 
drainage was one which, undoubtedly, should be taken up much more 
than it had been. There could be no doubt that the health or the people 
was governed to a very great extent by the condition of the water in the 
ion which the town was built, 

General E.. Kaclagan said that, in connexion with irrigation in 
India, the result, he thought, might be Btated thus: that the sickness 
which occurred in the irrigated districts was due to the abuse of irrigation, 
and the excess of irrigation, not to the simple fact of irrigation itself. It 



was true that sickness had followed the course of the construction of many 
canals, but that was chiefly due to an important fact, mentioned in one of 
the pnpcrB, that the canals in many cases intercepted the natural drainage 
of the country, and therefore produced marshes and sickness, where there 
ought not to he either. It should be mentioned, in connexion witli certain 
canals where the grontcst amount of unbeaHhinusB bod occurred, as 
referred to by the reader of the paper, and by Dr. Thornton— the Western 
Jumna canals— that those canals were constructed by the Mohammedan 
Hnperora of India, one of them upwards of 500 years ago. One of their 
endeavours, with very defective means of ascertaining the ]< ■> . ■ 
on, was to supply the water on the natural surface or the ground, bo as 
naturally to produce the effect which Dr. Thornton had mentioned. It 
was given so easily that the cultivators used it in excess, and thus pro- 
duced a very large amount of malarial marsh, which led to sickness. The 
canals being raised above the surface of the land produced two effects. 
The water Bank into the ground, and, at certain distances from the canal, i 
rose again towards the surface. The first, efleot was the production on th 
Burface of the soil of a saline efflorescence, consisting almost entirely of 
Bulphate of soda, which rendered the soil for the time barren. The nest 
effect of the percolation of water was the production of tho.-e uiiUri.irlij 
marshes. The Government having investigated the matter, and having 
Been how much the excessive irrigation was the cause of Biokni 
much evil was produced by the percolation from the canals which II 
raised above the natural level of the country, had corrected tbu oW OMMl 
by bringing the whole of it " within soil," as it was termed. Facts were 
being collected, and still more facts were required to enable them to 
correct the many existing defects of the old can ah*, lie desired to confirm 
what h fid been said by other speakers as to Ihe extreme importance 
India of an abundant water-supply for cultivation. And as to 
of the effect of irrigation upon the health of the community, he could 
assure his hearers that the Government of India was quite ,. 
necessity of ascertaining farther facta, and of applying Curl her remedies. 

M. Maignen said he wished to explain why the death-rate of children 
was greater when the water was low than when it was high in the 
wells, The maritime stations of France, from time immemorial, had 
yearly been afflicted with typhoid fever in the autumn and winter, the 
time when the recruits arrived. At L' Orient, since precautions had been 
taken, there had not been one case of admission of typhoid fever to the 
hospital. Four miles from Ihe port of Brest, where no SDcl 
had been taken, there had been 350 deaths in u month at our barraofc. It 
was the old hospital of the priton. There were four long sheds. Domed 
in the middle, and between the sheds there were w.c.'s, and a big 
drain. The water falling from the sheds remained stagnant. It was a 
plateau surrounded by walls, nud there was no escape for the water. 
There was a central drain at each comer of the four sheds, 
pump, and that was the only supply for the men in the barrack. For 2< 
or 30 years there were 1,200 men iu that barrack, but suddenly the number 
wus increased to 3,000, ami from that momeut they drew three nines M 
much water; the wells were the natural place for the water and the mud 
that bad been stagnant for 20 or 30 years to flow into, and those unfor- 
tunate men actually drank the water that had been stagnant in that 
superficial area for that time. As the water went lower down in 
wells, mere water came iuto the wells from the upper strata. The germs 
had been long in a dormant state, and deprived of the light which w 
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necessary to the purification of polluted water, and they were only brought 
to real life when they were subjected to the heat of the body. Two pro- 
cesses of water purification had been referred to, the shaking-up of iron 
with the water, and sand filtration. That which was done by shaking-up 
iron and water might be done by other means. It was not a bad method, 
bnt it was, he thought, expensive, and the same thing could be done by 
the cheaper method of throwing a salt of iron into running water. After 
revolving, the water was sent over into decanting tanks, and exposed to 
the sun. That, again, was a bad thing, because the light came and helped 
to multiply the microbes and the vegetable matter, which warmth 
multiplied so quickly. With regard to sand beds, they well knew that 
sand beds did not remove all suspended matter. In Berlin, the water 
was yellow, and by simple, proper, mechanical filtration, that yellow 
colour disappeared. 

Mr. B. P. Grantham, in reply, said he quite agreed with what 
Mr. Baldwin Latham had said as to the Cambridgeshire Fens. As to the 
black peaty soil in India, mentioned by Mr. Baldwin Latham, that gentle- 
man had said that it was so stiff that perhaps drainage could not be carried 
out without great expense. There were very few soils, he should say, 
stiff er than some of the English clays, and from his own experience he 
had no doubt that the drainage could be carried out at a reasonable 
cost, to the immense benefit of those clay soils. With respect to what 
Dr. Thornton had said as to remedies, he (Mr. Grantham) spoke with all 
deference as to limiting the quantity of water by measure. He thought if 
anyone would read Captain Baird Smith's book, on the subject of Italian 
irrigation, he would find the immense difficulty there was in providing a 
meter that would really accurately do its work, and measure out the water 
equally to all parties, or in their respective proportions. That seemed to 
him one difficulty about limiting the water ; but no doubt the lowering of 
the level of the canal a little below the soil, and making the peasant lift 
the water a little, would be an immense improvement and an amelioration 
of the difficulty. In a great many irrigation grounds in this country, 
subsoil drainage would be of great benefit, although they did not receive 
an excessive amount of water. He quite agreed with the speaker who said 
that it was very necessary to look after sub-soil drainage round towns. He 
had referred to a paper by Dr. Ansted, in which he described the great 
harm which some lagoons in Corsica created, by the malaria going up 
from them ; the inland towns being healthy, while those parts of the 
country near the lagoons were much affected by the disease. 

Herr Xummel said that in Altona, with its mechanical sand-filtra- 
tion and its regular bacteriological examination, it was found that the 
average was not more than 20 microbes per centimetre, and very often 
there was no microbe at all. The water of the river had many more 
microbes than the Seine. The rate of 5,000 was very low, the common 
rate being 20,000. He therefore believed that mechanical filtration could 
not be so bad as had often been stated. 
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Prqjets pour l'Alimentation en Eau Potable d'une grande 
partie do la France au moyen de l'Eau des Lacs de 
Neuchatel et du Leman. 

PAR 

M. Guillaume Bitter, Ingenieur, Neuchatel. 
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Provenance et qualite des eaux. 

L'eau du lac de Neuchatel captee a 100 metres de profondeur serait 
celle destinee a Paris et aux villes et villages des departements traver- 
ses par l'aqueduc derivateur, elle pourrait au besoin etre distribuee 
jusqu'aux environs de Rouen. 

L'eau du lac Leman ou de Geneve, toujours captee a 100 metres 
environ de profondeur, serait celle destinee a Lyon et aux villes et 
villages de la vallee du Bh6ne ; jusqu'a Orange, elle serait distribuee 
au moyen d'un grand aqueduc derivateur central, puis de la, au moyen 
de deux embrancbements principaux, elle serait derivee du c6te ouest 
jusqu'a Ninies et Montpellier et du cdte est jusqu'a Marseille, avec 
possibility de la distribuer au dela de ces villes du littoral mediterranean. 

Le bassin hydrographique qui alimente actuellement le lac de 
Neuchatel au moyen de l'Aar qui y jette souvent ses eaux par le lac de 
Bienne, est de 8,331 kilometres carre\s d'etendue. 

Le bassin hydrographique du lac Leman est de 7,995 kilometres 
Carre's. 

Done, le partage entre les deux r£seaux de derivation sera pres- 
qu'6gal comme puissance d' alimentation, au point de vue de l'etendue 
des surfaces alimentaires, des bassins recepteurs et de l'eau d'alimentation. 

L'eau des lacs suisses, dont il sagit ici, est d'excellente qualite quoi- 
qu'elle soit assez riche en matieres organiques, raais celles-ci sont com- 
pletement oxydees dans les couches profondesou on ne v&xmtve jamais a 
l'analyse aucune trace d'aminoniaque ni d'azotites, ce qui n'est pas le 
cas pour les couches tres superficielles. La difference de densite* 
entre l'eau des couches superficielles et celle des couches profondes 
toujours a quatre degres centigrades en hiver comme en ete, rend tout 
melange des eaux de surface impossible avec celles a 100 metres 
avant plusieurs annees, e'est a dire avant une oxydation et une purifi- 
cation infiniment plus completes que celles des eaux de pluie aliment-ant, 
n'importe quelle source souterraine. 

La meilleure preuve experimentale de cette qualite parfaite des 
eaux est l'experience faite a Zurich et a Geneve depuis plus de 50 
annees, villes de 60,000 et 70,000 habitants, exclusivement alimentees 
avec l'eau de leurs lacs, et cependant l'eau y est captee a quelques metres 
seulement de profondeur. 
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Les oddites <le ces villes n'ont eu qu'a se feliciter du systeine 
d'aliinentation adopte, depuis que Ton a 61oign6 du rivage immediat les 
tuyeaux aspirateurs de l'eau ; il est vrai qu'il manque a ces eaux la 
fraicheur en ete, ce qui ne sera j>as 1« eas pour les eaux du projet Hitter 
captees a 100 metres de profondeur et ayant quatre degres seulement de 
temperature a leur origine. 

La basse temperature de Peau permettra de distribuer cclle-ci a 
Paris a 9 ou 10 degres et a Montpellier et Marseille a 10 ou 12 degres. 
L'eau eaptee dans les lacs si profondeuient, est presque indemne de 
microbes ou germes vivants : lorsque M. Bitter a present^ a Paris son 
projet pour ce qui concerne cette ville, cet ingenicur a prouve victorieuse- 
ment, que l'eau proposee, eaptee de 50 a 100 metres de profondeur, 
renfermait considerablement moins de microbes que les eaux de la 
DhuLs et me me que les eaux si r£putees de la Vanne employees pour 
l'alimentation de la capitale. 

Dans l'opuscule public sur ce sujet et rendant compte de. la com- 
munication de M. Hitter a la Soci^te" des Ingenieurs Civils de Prance 
dont il fait partie (voir tome d'aout 1888 des bulletins de cette soci£te), 
il se trouve tout un cbapitre conoernant la demonstration de l'excellence 
de l'eau des lacs suisses eaptee a une grande profondeur. 

En resume M. Hitter conelut en disant que l'eau proposee eaptee 
dans les conditions de profondeur indiquees ei-dessus, est pour de gros 
volumes, la meilleure qu'il soit possible de se procurer, car elle est 
veritablement mineralisee par son sejour de plusieurs annees dans les 
couches profondes, tres charge e d'air qui se degage aliondamment quand 
on la ramene a la surface, en fin parce qu'elle est absolument debarrassee 
de toute matiere organique non oxydee ou en voie d'oxydation comme 
aussi de tout genne nocif vivant. 

Volume des eaux disponibles. 

La puissance alimentaire du lac de Neuchatel sera mise a contribu- 
tion a raison de 30 metres cubes par secondc, ce qui repr£sente un 
dixie me environ du volume moyen debite par l'Aar avant son entree 
dans le lac de Bienne par le nouveau canal de Hagneck. 

Avec 30 metres cubes par scconde d'ecoulement, les trois lacs de 
Nenehatel, Bienne et Morat, qui en realite ne feront qu'un seul 
reservoir, pourront avec une couche de un metre seulement, suffire 
pendant 138 jours au debit journalier necessaire de 2,592,000 metres 
cubes, soit done pendant 4 J mois. 

II resultera selon M. Bitter, avec les travail x tie parachivement qu'il 
a prevus dans son projet, des canaux de correction des eaux des lacs du 
Jura ; une amelioration sensible de la navigation ; des variations de 
niveau moins considerables ; enlin comme pendant les luisses eaux de 
l'Aar, la reserve des lacs servira seule a l'alinicntation de l'acqueduc 
adducteur des eaux du projet, l'eau de la riviere suflira tres largement 
aux besoins des quelques usines d'aval en Argovie, qui utilisent une 
faible partie de ses eaux. 

Aucune raison majeure ne sail rait etre mise en ligne pour faire 
echec au pi o jet, vu le grand benefice finaiK ier qui resultera pour la 
i p. 2205. L 
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trois tro 1190ns do o, 19, et 13 kilometres au inoyen de deux 

galeries inclinees. 

La derivation du Leman comporte egalement un tunnel 

de 40,000 metres de longueur en terrain quaternaire, mais 

avec massif superpose de tres faible hauteur permettant son 

execution avec un nombre illimite de puits. 
3°. Des canaux vout^s en beton d'une section en general de 18 metres 

canes avec pente variant de 4 a metres par mvria metre, ils 

seront executes mccaniquement. 

4°. L'aqueduc comprend encore corame travaux pour le systeme du 

lac de Neuchatel : — 

metres. 

65 ponts aqueducs d'une longueur de - 118,500 
5 syphons metalliques d'une longueur de - 29,500 
19 tunnels y compris le grand d'une lon- 
gueur de - - - 63,300 
En y ajoutant une longueur de - - 255,300 
Pour l'aqueduc en tranch£e et de - - 2,960 

Pour les aspirateurs et canaux de jonction 

on obtient un total de longueur de - 469,560 
Soits en chiffres ronds 470 kilometres. 

Les 6tudes pour le projet du Leman ne sont point suffisamment 
avancees pour pouvoir en donner le detail avec precision. 

Toutefois on pent approximativement indiquer que la longueur de 
l'aqueduc du lac a Orange sera d'environ 350 kilometres ; que l'embran- 
chement d'Orange a Marseille aura une longueur de 140 kilometres et 
qu'enfin celui d'Orange a Montpellier comportera 100 kilometres 
d'aqueduc environ. 

Les hauteurs de charge d'eau disponibles seront — 
a Paris de 100 metres sur la Seine, 
a Lyon de 130 metres sur le Rhdne. 
a Nimes de 120 metres sur la ville. 
a Montpellier de 100 metres sur la ville. 
a Marseille de 130 metres sur la mer. 
Ces chiffres donnent une idee de la grande force motrice qu'il sera 
possible de tirer de Peau, tout en lui laissant une pression suffisante 
pour etre distribute dans la majeure partie des localit£s pour l'alinienta- 
tion et les services publics. 

Cout du projet. 
Le projet de derivation des eaux du lac de Neuchatel 

a Paris coutera avec les interets compters a 3 °/ c francs, 

pendant les quatres annees de construction - 400,000,000 



L'aqucMluc do derivation des eaux du Leman depuis 

Yvoire a Orange coutera - - - 300,000,000 

LYmbranchement d'Orange a Marseille coutera - 75,000,000 

Celui d'Orange a Montpt^llier coutera - - 50,000,000 

Total - - - 425,000,000 
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Ensemble du cout. francs. 

Projet de Neuchatel ... - 400,000,000 

Projet de Geneve - 425,000,000 

Frais generaux .... - 75,000,000 

Total - - - 900,000,000 

La societe qui se chargera de Pentreprise derm pnss/dcr un capital 
d'exploitation j>our installer des distributions d'eau dans toutes les 
loealites qui en desireraient ou auxquelles des ressourees sufiisantes 
feraient defaut pour les faire i mined iatenient a lours frais. 

Les avances ainsi faites seraient remboursees par voie d'amortise- 
ment lent, dont les annuites seraient formees uu moven d'une augmenta- 
tion des taxes d'alKMinement d'eau distribute. 

On arrivcra ainsi rapidement a distribuer et placer 1 exerllente eau 
des couches profondes des lacs Lcman et de Neuchatel et a ivnliser cette 
gigantesque ct surtout bienfaisante umvreavec un capital de mt milliard 
de francs. 

Rendement de Vent reprise. 

Pour assurer rapidement la renfcibilite tic rentrepri.se il faudra vendre 
Peau a un prix excessivement rcduit aux villes qui en ont iusullisaui- 
ment, par exemple quatre centimes le metre cul>e, eau fournie. dans les 
reservoirs de leurs distributions. 

Pour les loealites ou la societe distribuera elle-meme ses eaux, elle 
ponrra aisement retirer 10 centimes du metre cube d'eau livree a 
domicile, prix inferieur de moitie environ a celui que l'on paie 
generalemont dans les villes les plus £conomiquement alinieutees. 

En admcttant ces bases on aura, 60 metres cubes d'eau (jar second* 
a vendre soit 5,184,000 metres cul>es par jour. 

Au prix de quatre centimes cette eau mise en francs. 

vente produirait done annuelleraent - - 75,000,000 

II faut eusuite compter sur 1,500,000 metres 
cubes par jour qui seront distribues par la 
societe et qui produisont au moins quatre 
centimes de plus, soit environ - - 22,000,000 

Enfin le projet prevoit qu'il sera possible de 
tirer de Peau ainsi distribute, une formidable 
force mecanique au moyen de laquelle on pourra 
assurer Peclairage 61eetrique de la plupart des 
villes alimentees. 
De ce chef on pourra compter sur une recette 

de au moins - 5,000,000 



Le total des recettes sera de - - 102,000,000 

Si de ce chiffrede 102,000,000 francs on defalque 
pour Pentretien du systcme, les frais d 'adminis- 
tration et generaux, etc. - - - 12,000,000 

II restera net 90,000,000 

soit 9 % du capital engage" pour chaque exercice annuel. 
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II est bien certain que l'eelairage elect rique rendra plus de 
5,000,000 ear si Ton suppose, que Ton puisse prelever seuleuient 
30 metres de hauteur sur la chute disponible de Neuchatel a Paris qui 
est, de 428 metres inoins 27 metres, niveau x du lac alimentaire d'un 
cote et de la Seine de 1'autre ; on que Ton puisse prelever le meme 
chiffre en hauteur sur les 375 metres de hauteur des eaux du Leman sur 
la mer, on aurait avec cette chute 60,000 X 30 = 1,800,000 kilo- 
gramnietres, soit 18,000 chevaux nets sur l'arbre des dynamos. 

Cette force pourra etre doublee pendant les heures d'eclairage et 
alimenter d'energie 400,000 lampes de 16 1>ougies, valant 30 f. annuelle- 
ment Tune, soit <lonc un chiffre de 12,000,000 annuellement. 

II est encore utile d'indiquer ici, que Tauteur du projet propose 
d'utiliser parfois la chute d'eau existant entre l'aqueduc et les reservoirs 
des villes alimentees non pas seuleuient pour produire de Telectricite, 
mais aussi pour clever un certain volume de l'eau, dans les quartiers 
hauts on nieme villes voisines plus elevecs que l'aqueduc de derivation. 

Ainsi en serait-il a Paris, ou Versailles et 65 communes de la 
baulieue Parisienne, soit plus de 700,000 Ames de population seront 
eternclleraent condamnees a ne jamais pouvoir consommcr une verre de 
bonne et pure eau, la ville de Paris comme un vampire malfaisant absor- 
bant et accaparant toutes les eaux des sources environnant la capitale a 
200 kilometres tout autour d'elle. 

Tout en alimentant les reservoirs de Montrouge situes a 90 metres 
d'altitude on pourra avec l'eau de Neuchatel arrivant a 120 metres, utiliser 
les 30 metres de chute perdue pour remonter a 160 metres sur mer, Teau 
n^cessaire a Versailles et autres localites du la banlieue plus elevees que 
Paris inline. 

II en sera de meme dans beaucoup d'autres villes. 

Conclusions. 

La capitale de la France mine a tout jamais l'avenir des contrees 
avoisinantes sous le rapport de Teau potable, sans jamais pouvoir se 
satisfaire, Teau de Seine pendant les mois chauds de Tannee est celle 
consommee tour-a-tour par de nombreux arrondissements de la ville; 
Tedilite <le cette capitale arrive toujours trop tard, avec des volumes d'eau 
de source nouveaux, enlevcs par voie d'expropriation brutale a des 
populations qui en ont ou en auront infailliblement besoin un jour, cela 
sans jamais marcher aussi vite que les besoins nouveaux resultant de 
l'extension tie la ville. 

Trente mille maisons ne sont point abonnees aux eaux vu le prix 
eleve et surtout la mauvaise qualite des eaux souvent distribuees en etc. 

Les eaux d'Avre que Ton derive en ce moment ne combleront pas 
les besoins actuels; d'autrc part M. Ritter pretend que les arrosages des 
rues praticjues avec de Peau contaminee et saturee de vermines micro- 
biennes sont avec l'eau d'alimentation, une cause de la permanence 
d'action de la fievre typhoide a Paris. 

Cette fievre devore a Paris 80,3 pour 100,000 habitants annuelle- 
ment, et pour la France entiere e'est 83,3 pour 100,000, ce qui dit assez 
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on nous en sommes sous le rapport de la bonne eau d'alimentation, alors 
qu'en Allemagne la mortality due a la typhoide n'est que de 20,5 pour 
100,000 habitants et en Angleterre, 26,7 pour le meiue chiffre. 

Cet etet de grande inferiorite de la France doit absolunient prendre? 
fin, dit M. Hitter, et il conipte sur le concours de tous les Francais 
attaches sincerement a Thumanite et a leur pays pour lui aider a ivaliscr 
le probleme de la bonne eau par tout. 

Les 40,000 Francais qui ineurent chaque annee pour cette cause, 
doivent fina lenient etre rayes de cette lugubre page annuelle de statist ique, 
•7 y va de Vhonneur de la France. 

Sous ce rapport done le milliard a employer pour resotidre ce benlt 
projet, pourra tout en rapportant un bel interet fore appele le mil lard 
bienfaisant. 



Eindringen von Unreinigkeiten in Drnckwasserleitungexi. 

VON 

G. Oesten, Berlin. 
♦»#■» 

Wenn man Wasserleitungsrohren mit innerem t)ruck in den Boden 
legt, so pflegt man nicht die Befiirchtung zu hegen, <lass Stoffe aus dem 
Boden in solche Rohren eindringen konnten, selbst wenn Oeffnungeu in 
der RohrWand entstehen. Man wird vielmehr utei-all die Vorstellung 
haben, dass, Wenn in der Wandung eines gefullten Wasserleitungsrohru 
mit innerem Druck ein Loch entstehtj das Wasser unter alien Umstandeii 
mit der dem vorhandenen hydraulischen Drtick entsprechenden KrafL 
ausstroinen muss, indem es zugleich jedem fremden Korper den Eintritt 
verwehrt, und nicht annehmen, dass aus dem das Rohr unigebendcn 
Boden Korper (lurch die Oeffnung in der Rohrwandung in das Rohr 
eintreten konnten 

Dennoch kann dieser Fall eintreten und koinmt in der Praxis der 
modernen Wasser\'ersorgung vor. Hierzu sind natiirlieh besondere 
Umstande erforderiich. Diese konnen, wie cine eiufachc thcoretisehe 
Erwagnng lehrt, herbeigefuhrt werden durch die Art und Richtung 
ties Rohrdefects und durch die Strdmungsgesehwindigkeit im 
Wasserrohr. 

Wenn in einem "Wasserrohr die in nebenstehender Skizze durch 
Pfeil bezeichnete Stromungsrichtung l>csteht, so inag die Geschwindigkeit 
der Stromung gross oder gering win, sofern nur (bis Wasserrohr unter 
innerem Druck stent; es wird sowohl durch einc Oeffnung in der 
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Wandung senkrooht zur Axe «, wie in stuinpfein Winkel gegeu die 
Stroniungsriclitung h stets Wasser nach aussen austreten, ein Eindringen 
von Korpern nach innen nicht nioglich sein. Anders stellt sich das 
Verhaltniss, wenn der Lock die Richtung c spitzwinklich init dor 
Stroinungsriehtung zeigt. In diesoni Falle wird, wenn die Gegchwin- 
digkeit der Stroinung eine geringe oder gleich Null ist, elnrnfalls ein 
Ausspritzen von Wasser a us dein Leek stattfinden ; init der Steigerung 
der Geshwindigkeit des Wassers ini "Robr wird das Entweichen von 
Wasser almehmen. Bei einer gewissen Stromgeschwindigkeit wird 
nach deni Princip ties Injectors eine saugende Wirkung des Wasser- 
st raids eintreten ; dersolbe wird dadurch fremde Korper in <las Innore 
des Rohrs hineinziehen und mit fortfiihren. 
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In Wirklichkeit ist dieser Vorgaug an dem in Fig. 1-4 abgebildeten 
Absperrbahn einer Hausleitung in Berlin beobacbtet worden. Der 
Halm ist ein sog. Absperrbabn mit Entleerung. 

In Fig. 1 ist derselbe geoff net dargeHtellt ; die Entleerungsoffnung 
in Kiiken ist bier durcb die Waudung des Gehauses, die im Gebause 
durcb das Kiiken verscblossen. 

In Fig. 2 ist der Habn geschlossen dargeHtellt ; die hinter dem 
Halm im Siiuie der Stroinungsriebtung gelegene Robrstrecke cntwassert 
sich l>ei dieser Stellung durcb die Entleeningsoffnungen auf dem durcb 
Pfeil angedeuteten Wege. 

Fig. 3 stellt eine Mittelstellung des Halms dar, in der derselbe in 
der Leitung vorgefunden wurde. Diese Stellung liefonlerte die Sauge- 
wirkung des entstandenen Leeks. Derselbe batte sicb hier als ein 
kleiner Kanal von der Entleerungsoffnung nacb dem Innern des Hahns 
gebildet. Aus diesem Kanal war zunaclist Wasser ausgespritzt und 
hatte die Entleerungsoffnung im Gehause ausgewascben, wie in der 
Zeicbnung zu erseben ist. Alsdann aber war bei einer gewissen 
Stromungsgescbwindigkeit ein Ansaugen von aussen ein get ret en und 
Sand in die Rohrleitung eingescbleppt wonien. Dieser Sand lagertc 
si«b wiedei bolt in den Zapfbabnen des Hauses so ab, dass diese un- 
braucblwr wurden. Als man dem Ursprunge des Sandes sorgfaltig 
naebforsebte, fand man die Ursacbe. 

Es wurde nun das Einsaugen von Sand und gefarbter Fliissigkeit 
durcb den im Habn befindlicben Leek, sowobl in der Leitung, als auch 
nach der Herausnahme desselben in der Probiranstalt der stadtiscben 
Wasserwerke experimentell ausgefuhrt und festgestellt. 

Aus Vorstebendem ergiebt sich somit die hygieniscb nicht un- 
wicbtige Tbatsacbe, dass eine Druckwasserleitung unter besonderen 
Umstanden Unreinigkeiten aus ihrer Umgebung aufnehmen und mit 
dem Wasser fortleiten kann. 
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Thursday, 13th August 1891. 



The Chair was occupied by 
The President, Sir John Coodk, K.C.M.G. 

- - • • 

The Present State of our Knowledge concerning the 

Self-Purification of Rivers. 

BY 

Percy F. Frankland, Ph.D., B.Sc. (Loud.), F.R.S., Professor of 
Chemistrv in St. Andrew's University, Dundee. 

♦•»•+ 

There is, perhaps, no controversial matter connected with the 
hygiene of water-supply to which engineers have so frequently had 
their attention directed as that of the self- purification of river water. 
Although it is a subject on which most water engineers have a very 
decided opinion, the present occasion appears to me particularly favour- 
able for reviewing the whole question by the light of the most recent 
information, especially as we have the benefit of the presence of a 
number of distinguished colleagues from abroad, whose opinions on this 
much vexe<l topic will be very welcome. 

The subject of the self-purification of rivers admits of being 
considered from two perfectly distinct points of view, as indeed do 
almost all other questions relating to the purity of water, viz., from the 
chemical and the biological aspects. 

Inasmuch as the organic impurities — and the controversy, of course, 
only refers to organic impurity — gaining access to rivers may be either 
devoid of life and unorganised, or living and organised, their discussion 
is in the one case a chemical, and in the other a biological question. 
Until recently the subject lws been only considered from a chemical 
point of view in consequence of the impossibility which formerly existed 
of obtaining any precise or accurate information upon such matters of 
biology. 

The firm conviction possessed by many that rivers undergo 
spontaneous purification in the course of their flow is generally based 
upon personal observations made upon streams in which the process 
appears to be going on in such a striking manner that no analytical 
evidence is required. All engineers are acquainted with streams which 
are visibly polluted at one spot, and apparently pure a few miles lower 
down. When such cases are further submitted to analytical tests, the 
latter, of course, fully confirm the previous ocular impressions. In fact, 
that such disappearance of organic matter does take place is beyond all 
shadow of a doubt, and it is men* waste of time to contest it. A bajr 
full of feathers shaken into the air at one spot would similarly be 
imperceptible a few hundred yards away. That the polluting matter 
has been destroyed, however, in the course* of a few miles flow is almost 
as improbable as that the feathers should have been decomposed in 
their short flight through the air. In fact, when these cases of supposed 
self-purification are carefully investigated, it becomes very doubtful 
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whether the phenomenon is due to anything beyond dilution and 
sedimentation. The careful experiments which have been made to test 
this point are by no means numerou s. 

A series of investigations was made by the Rivers Pollution Com- 
missioners of 1868 to test the point, both as regards highly polluted 
streams, such as the Irwell, Mersey, and Darwen, and comparatively 
pure ones like the Thames ; but in both cases their lesults were of a 
negative character, and pointed to no real purifications, i.e., destruction 
of organic matter, although there was distinct evidence of considerable 
improvement in the quality of the water through sedimentation. 

Some years ago, I undertook a series of experiments to further test 
this point in connection with the Thames, which has always been 
regarded by some a* a river possessed of most remarkable self-purifying 
power, and which undoubtedly often does reach London after a long 
flow through a cultivated and fairly populated district, in a surprisingly 
pure state. The experiments in question consisted in taking samples 
of the water flowing in the river at different points on the same day, 
with a view to establishing whether on the whole the chemical quality 
of the water was improved or deteriorated during the course of its long 
flow. Thus, on one day, samples were taken at Oxford, Reading, 
Windsor, and Hampton ; on another day at Chertsey and at Hampton ; 
and on three different occasions samples were collected both at Windsor 
and at Hampton on the same day. The results of analysis of these 
various samples are recorded in the accompanying table, and clearly in- 
dicate that the chemical quality of the water undergoes slight but 
almost continuous deterioration in flowing from Oxford to Hampton. It 
must be remembered that this deterioration occurs in spite of a very large 
increase in the volume of the water, a large proportion of which gains 
access to the river from springs in the chalk and is of the very highest 
purity. Thus, Mr. Thornhill Harrison, C.E., has determined that the 
total increase in volume of the Thames between Maidenhead and 
Thames Ditton was (exclusive of the Colne, Wey, and Mole) — 

In April, 1884 - - 2 19,500,000 gallons per day. 

On July 8th, 1884 - - 49,000,000 „ „ 

July 22nd to 26th - -131,000,000 „ „ 

November, 1890 - - - 45,000,000 „ „ 

(Harrison on Subterranean Chalk Water, Inst. Civil Engineers, 1891.) 

In the above experiments I purposely limited the scope of my inquiry 
to the dissolved organic matter so as to avoid the complications arising 
from the suspended matters, concerning the removal of which by 
sedimentation there is no dispute. On this account all the above 
samples were filtered through Swedish paper before analysis. Indeed, 
it cannot be too strongly pointed out tliat unless the questions of 
dissolved and suspended matters are kept wholly distinct in the^e 
investigations, no reliance whatever can be placed upon the results. 

From the analytical table it will be seen that the idea of any 
striking destruction of organic matter during the river's flow receives 
no sort of support from my experiments, the evidence is in fact wholly 
opposed to any such supposition. 
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I have also, had an opportunity of making a somewhat similar 
experiment on the flow of the Ure and Ouse ahove York, the results of 
which are recorded in the preceeding table. 

In this experiment also, there is not the slightest support to the 
theory of self-purification. Nor is there any diminution in the number 
of microbes during the observed flow. 

Of foreign investigations on the same subject, there are those of 
Hulwa on the Oder at Breslau (Chemical News, 1883, 104; Bieder- 
mann's Centralblate fur Agriculturchemie, XI IT., Pt. I.), of Frank on 
the Spree at Berlin (Zeitschrift fur Hygiene 1887, III., 355), and of 
Prausnitz on the Isar at Munich (Centralblate fiir Bakteriologie 1890, 
VII, 404). 

Of these investigators, Hulwa professes to have traced the 
( ompletp purification of the Oder from the sewage of Breslau after a 
flow of 32 kilometres. It is impossible to make an/ use of these results 
without a knowledge of the changes which the volume of water in the 
river undergoes during this flow. 

A most complete account of the condition of the Spree during its 
flow from Berlin to Potsdam is given by Frank, full account being taken 
of the changes in volume during the course. 

The results arrived at by Frank are, however, very different from 
those of Hulwa, for Frank maintains that the change in chemical 
composition is very insignificant throughout, but that the nuinl>er of 
microbes undergoes a most striking diminution during the flow, a result 
which he naturally attributes to sedimentation. Already, in 1885, I had 
myself ("On the Removal of Micro-Organisms from Water," Proceedings, 
Royal Society 1885, No. 238) shown to what an astonishing extent micro- 
organisms are removed in the subsidence of solid particles ; this I had 
proved, not only in the case of laboratory experiments made with the 
most varied materials, but also on the large scale in the softening of 
water by Clark's process. The disappearance of the microbes in the 
water of the Spree during its sluggish flow through the lake-like 
expansion which it forms after junction with the Havel at Spandau, 
above Potsdam, is obviously due to causes of a similar kind. In the 
experiments of Prausnitz on the Isar at Munich, there is the same 
disappearance of microbes during the flow, which is again attributed to 
sedimentation. 

A careful study, therefore, of these most recent investigations leads 
us to the inevitable conclusion that sedimentation is the main cause of 
any self-purification in river water. Of any rapid oxidation of dissolved 
organic matter there is still no reliable evidence, although of course 
dilution, which frequently takes place on the largest scale, as in the case 
of the Thames, without being suspected until made the subject of a most 
careful scrutiny, will produce a superficial appearance of such a result. 

This removal of microbes by sedimentation during the flow of a 
river is unquestionably of great hygienic importance, and of much 
greater hygienic importance than the alleged oxidation of dissolved 
organic matter, which in itself can have no power of communicating 
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zymotic disease ; it is, however, a process which canuot be relied upon 
as furnishing any guarantee that harmful microl>es, turned into a stream 
at a given point, will no longer be present iu the water at any point 
lower down. 

From the numerous experiments which have been made on the 
vitality of pathogenic microl>es in water, there can be no doubt that 
many forms which might have subsided as al)ove indicated, would remain 
alive for long periods of time, and be carried down uninjured when the 
river was next in flood. Indeed recent experiments of Lortet (" The 
Pathogenic Bacteria of the Mud of the Lake of Geneva," Centralblatt 
fur Bakteriologie, IX., 709) liavc shown that such deposits formed in 
lakes actually, and not unfrequently, contain pathogenic forms in a state 
of vitality. 

We must not allow, therefore, this sedimentation of microlies to 
cause us to relax our protective measures to exclude contamination from 
our streams ; but on the contrary, bacteriological research clearly 
indicates on the one hand, the value and importance of purifying by 
the very best available means all dangerous liquids, such as sewage, 
before admission into rivers, and, on the other hand, the advantages to 
be secured by submitting the water drawn from streams for town Mipply 
to the most careful subsidence and filtration through sand before 
delivery. 



Abknhhng des Wassors durch Anlage von Xuhlschachten. 

VON 

Professor A. Oelwein, Vienna. 



Im Jahre 1887 wurde mir die Aufforderung zu Theil, fiir die 
Stadt Iglau in Mahren, mit 23,000 Einwohnern, ein Wasservers- 
orgnngs-Projekt auszuarbeiten. 

Die Stadt liegt 529 6 m. iil>er dem Meere und hat eine mittlere 
Jahresteinperatur von 6°-7° C. Die Stadt und Umgebung gehort der 
Gneis-formation an, in der zwar aus einzelnen Mulden des Massifs, die 
mit Verwitterungs-Produkten ausgefiillt sind, kleine Quellen hervor- 
brechen, die aber zu einer geniigenden Wasserversorgung bei Weitem 
nicht ausreichten. 

Vor ca. 300 Jahren wurde in der Nahe von Iglau der Silberbergbau 
betrieben, und aus jener Zeit existiren heute noch in hoherer Lage als 
die Stadt Teiche, die damals das Wasser znm Betriebe der Pochwerke 
sammelten, und aus denen die Stadt durch eine Holzrohrleitung auch 
Wasser bezog. Dieses Teichwasser erreichte jedoch im Sommer eine 
Temperatur bis 23° C, und nahm in Folge der Verwesungsprodnkte, 
meist vegetabilischen Ursprungs, eine braunliche Farbe und sehr ublen 
Genich an. Die chemische und bacteriologische Analyse bezeichnete 
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dieses Teiehwasser als ein 7.11m Gennsse iind Gebranche uickt 
brauehbaret. 

Diese Teiche, vier an der Znhl, von 24'9 Heetaren Flai-he, liegen, 
;t Kilometer von der Stadt entfcmt, terrasennrlig iibereinander. 1)*t 
unterste Teich liegt 23 m. iiber dem hik'hsten Punkte tier Stadt. Die 
grosste Tiefe derselben betrng nnr 42 m. Sie fassten ztisammeu 
4tf3,000 ra s , theils Niedersehlagu-, theils ^uellwasser. Das Nieder- 
schlagsgebiet aller Teiche betragt 36H Hectar, die mittlere Nieder- 
sclilngshohe im 10-jahrigen Jahresdiirehsfhnilt war 579'5 mm. 
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Da mir kein anderes Wusser /,ur Vcrfiigung stand, eutachlo&R ich 
inioli, diaw TpiHiwawwr wieder 7.11 verwcnden, die Teiche tu reinigen 
uiitl das Warner 7,11 flllrireu. Diese Anlage ist seit Anfaiig 18JW im 
Betricbe uiid fimktiouirt gut. Das Wusser ist liurch die Filtrirung 
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jpfei rein g iwonhm, and die chemisdwn mid 
fowtsrologisohen Aaalyaan arkUreii daaaalbe 

iiir //«nr lifh //".v. 

i 'i»i die l''iltcnui!ii<;i-Ti, ttoinwaseej - 

Unnm-m. das Rohrnete, eh' i«l ni.-lns neitea 

ttdttatheDea, ilngegm iiber tUe Anlage, die 

iak /nr Kfiblung den Warnera anwendete, und 

hi gill be with rt, 

Ptatt •-■!■ Or Wt Simony batte l^7n 

■ ■ j r i.-! i \ »g iii"-f (Me Art det Temper*- 

1 iif;il>n.i| ■ in .\l|.'ii-i'.'ii 'ji-linldh ,\us 'h'li 

■i.ii U IWrWl ZilT.-rn, Ah icli in .l.ln 

Folgeimieu Omfl imfgetragen babe, ergab 

■tii-li p I ii ■ iiili'i'i'— iiiilr Sclitn— I'nljji-r-iirij:, ihis* 
die Aliiiiilnn.' .I.'i T. ii. i M-i-ji I in nui'li i |.-t- Tiftfe 
i..-i Swo urn goring** Zn und Ai.ilii-, die 
(dati I'm weuig b&wegte* Waiasr naben, in 

■ ■ i 1 1 ■ n p « gani lern Vnrhaltliilw prfolgt, ah 

U'\ Seen mil Btarkem Zn Bad Abfliias, otto 
inn ..'in. in stork bewegteo Wubb*. 

In enAercn Seen fiillt die Tempera**" 
v.. ii 10 mi Tide mi rapid, etwielit eft 

M:t\iiiiiiin l>i'i at. -II in, inn .bin IT mx*li 

I .■ ■■- :r-;i c nbnraeh n. 8am 

Sewn init -iiii], I i.n i-i.-ni Waaaat. 

i ib> 'i'..iii]H.i';iiii[ tna 6 Tfets 

ond I'il-i proportional mil. iltr 

I--II \\'|,s-.-|ll.l'.' :il.. 

|<li babe life gleleJu Erwheinung iifn.lt 

i.i si.i.M \| --nielli In BangniiMHi, Bninum, 

■ ■ - i ■ I Seen eowstaiiren kdnnea, 

:,, gn -i, I,, Waswt die T.-ni- 
petaluratmabi i b Rammer vrn 10-20 "i. 

i . :, . ..■ 'ii ihe uii'l relath selu groaae 
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KiihlscliRchtes hut iiber trot/.iU'in ilic Voronwtetzmig vol Ik ow men 
beats tigt. 

Der Kiililxchiwlit fnsxt bis znr Teichsohle eiiie CiiUatur von riinil 
9,000 m.» Der Wnwerverbrawcfl weeh.selt Winter nn<] Soinmpr von 
(WO -800 in.* per Tug nud stMgt steitwwse bis 1,000 m? 

Seit 1H88 ergnl>en sieli fast nnverawlert <lic gleii-litn Resnllnte, 
In ilem folgemleii Gruficoii sinil die im Juhre 18NW beolutditeten 
Tetnperntuivn des Wnssors im Teielie, 1 in. imter dem Wiisserspiegel 
gemesseii, unil des tins der Tirti' lies Kiililschnclitw* iiiifnteigeiiden 
Wiissers erttiehtlicli gemnclit. Die folgt-wlrii Jnlire geben ein gun 7, 
nunloges Biltl. 




Die grosste Tpmperatnr-Differenz tritt im Hochsommer ein, wenn 
die Teichw&wer Hie Tempera tnr ion 20° C. iibersclireiten, und zwar bis 
zii 9'6° C. Die grossle Different wurde mit 10'5" C. bei einer 
Teichwasser-Temperatur von 22° C. beobaclitet. 

Ml 
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Ieh bedauere nur, class der Kiihlsehacht nicht mindestens eine 
Tiefe von 20 in. erhulten konnte, da ich iiberzeugt bin, dass diese 
Different dann notdi wm 2-3° C grosser gewesen ware. 

Der Ingeiiieur kommt oft in die Lage, im Tieflande Teiche und 
Thalsperren zn Zweeken der Wasserversorgung verwenden zu miissen, 
denen er keine grossere Wassertiefe geben kann, als 4-5 m. I)anu hat 
er es im Sommer stets mit sehr erwarmtem Wasser zu thun. Hier 
ist ein Mittel ohne grosse Kosten gegeben, dieses Wasser auf 
naturlichem Wege zu kiihlen. Deshalb glaubte ich aueh, dass die 
von mir angewendete Method? viele ineiner Collegen interessiren 
wird. 

Urn etwa dem Einwurfe zu bogegnen, dass diese Abkiihlung eine 
Wirkung der Filter ist, fiige ich noeh an, dass ich im Hoehsommer 
das erwiirmte Teiehwasser direkt auf die Filter leitete, dieses Wasser 
aber dann nur urn 1 5-2° C. abgekuhlt wurde, die Wirkung des 
Kuhlschachter daher zweifellos ist. 
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DISCUSSION. 

Professor Henry Robinson said he wished to render his meed of 
thanks to Dr. Frankland for the very important paper he had communi- 
cated to the section. As part of the subject of water-supply, the hygienic 
properties of water was a question of enormous interest to all engineers. 
The matter had been referred to already in the paper which he read on 
Tuesday, in which members would remember he called attention to some 
of the points so ably brought before them by Dr. Frankland. There was 
one question he wished to ask. Dr. Frankland, in giving the conclusions 
ho arrived at with regard to the River Thames, said, that so far from the 
water improving between Oxford and Hampton it had become deterio- 
rated, a statement which was quite at variance with the theory that a 
rill of water purified itself in its flow. The very important consideration 
arose as to whether the water passing at the various points at which 
specimens were taken was the same water and under the same conditions. 
To put it in another way, supposing they had a polluted water at one 
point and no possible source of further pollution between that point and a 
point three miles lower down, was it the fact that in the passage of the 
wafer through that three miles of distance the self-purifying action upon 
which they had relied so much did not take place P This was a most 
material point for consideration. They knew that between Oxford and 
Hampton there were conditions applying to the river which would quite 
account for the water deterioration. He mentioned this with a view of 
eliciting from Dr. Frankland whother ho had or had not taken that into 
account in coming to the very strong conclusion as to the incorrectness of 
the view they had held up till now, that for various reasons with which 
they were all familiar, a river would in the course of its flow purify itself 
to a very great extent. That was the view engineers had held up till now, 
and he ventured to think that unless they had some strong proof that the 
condition of things whicli Dr. Frankland had referred to was at variance 
with that view, he should keep an open mind upon the subject. 
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Mr. Baldwin Latham s.ul Dr. Ddling bad [Hit 'ins matteu rery 

'. in ii ilisi'ii-Biim nil tin.' |>n^i"ii-i -l..v, liu snid that thu di-- 
■■. ii'i- ill i uii:ii. \\ .l,s. I'm ,-ii n in n iti, j ni'iii into flowing water, 

■nd thai tli ry anoBtion whiafa arose ma as to the .Irsirui'tiliilitv and 

■ ■ FranM mda 

. be wiahed 1,, drae atta 1 to tni* rerj remarkable hoc, 

aha! the analyaaa did not represent the uau "-jh.it. I'be] were iil.cn 

-iiiuii oosrj tbrongboat the rivet, and. ao H look several days for the 

Dun i'roin Oxford to Ijondoa, it was httorly EttpoaKiblo ft* the 
malysos wliirli dad been givun to be MlnljBM ol tin- Bi 

until Ihey pit results ik'uling willi ithsoluU'ly tin- n.inu- u':i:.t. it WB1 .[iiit.- 

■ to q ii" purification tojk place to a river. The Stele Board of 

■ !■• il.lil ft'l.'i.'llth llnl.lV II lUnsi i'liilnii:ili .:: 

"i ill 1 in' ii\ 1 i's iii iii.M- .ii-, i'i.i . mid iiu>_v had taken into aoneiderMton, by 

ganging, aba increase of the vohuaa of mi those rlvere in thai I careful 

niiiiiii"!'. The Doncfarion iiir\ bad 1 "in.- to wna that then was a eon- 

■ - - 1 - 1 ■ ..- nt thja si-ll-|iNi'ili.Mt.i.iii inking pldOD ..I'ii-i- Oil tin sii ■iiln.T 

■ ■ ■■ I mi I been token inl 1 1. With regard to the ssdhnan< 

latiou, uf <.-<>." tbaide lathe bed of a aareanii when * flood 

comae Lhej are mewed onl, and the remit should be ahown in the annlyHie. 

. y thing with reference to the Thames floods wet 
this. 1 but whenever the rbameagol intoeweseive Hood, oortein olawi of 

Dnembls mi i.'r-.iiu- condemned tli.' watcr<anpplri The tad gn il ii la 

vara in January 1877, and daring Inat 1 < me, weak altar 
week, while the obemiKts were tolling Uuna that the Ejondon water-supply 

u.is totally 11 ii I'll 1. 'i- ul I lii.ili-i 1.' 1 'ii i| Mil,.';, 1 In' Ki-'iHimi' lii'iiuntl ivim rcpurl- 

mg " tin.' li.'iiltli .it l.uii'i.'h hi' mi-. 1 been surpassed ; iillclaaaesol'diaease 
" iirc a long iv.ii belon the ..vimge," Uhoaatwa things ooeurred in aha 

M report* rfaen the Fhames ami in Q 1, and therefore, although ll 

uighl -lu'U ^Imi. tin.'1'i.' was an increaae in the organic and other impurities 

in waltr. it dni nut. show that Iho arntar bad been rendered unwholesome. 

.11 niitii I'm the people to drink. There waa another important point with 

lolera and the gerina wbiob pass into rivers j it bad never baan 

: id 1 Inn 11 u river, bat on the wj il auiversally 

passed up liu- avers. Thia was naoat dearly iboa a in 1 be ease of the btat 

apula 1 of tibolera in Egypt, where there »■«( mot ;i -iui;lo i-:iw 101 uriiud 

as occurring iu tbo liighm- purt.- ol the rivar outtl il bad b 1 Brat ilu- 

vt'lopcd in the lower part, of tbe Nilo. And ao it occn it..- 1 in Matt! 

ling that (liu impurities ivt'ie uut vouvoyi'd In tin. 1 w.itur. but 

vr<;ro onrriud dy liuraan intercriuisi.-, ns a rule, up tbe vnllcys of the rivorfl. 

With regard i" the biologica] aapaoni of tbe water qufetion, it appeauad in 

■ hi. 1! 11 Eanltitnde of thaae little miarobaji wore io»"d 'n a 

■ ppoae tli.it. tltat water w»9 ir.juriona. Then.' bad bean a groat 
nasi Ol 1l1-.11--1.1n in reci ul years abnnt thu II inndly niii-rul": Thej kn.-w 

that there iru* an organism » biub bad Lhe power of altering 

matter called tin/ nitrifying organism. The subject bad been mora ftau\y 

worked OOt ainee by Proft tor ft r arringUma^Uea»nfcI*weaai>dGtlbort, 

and it haii beaq ooncloaireiy abown that thaj nitiil'ving offgannp axiated 

i tliat it bad the power of destroying to* gru a l aatena all 

''ivhiiii'bftd^iithurto ben n looked upon asinjuriouH. A certain 

oitrogenous matter rou.-t be neoeaaary for tbe existeuee uf these 

■ orobee, and therefore the preeenoe of acertain nmount or 
11 natter might bave a direct benafioial efleot fas providing fijed 



for those organisms which prububly warn the destroyers at thoaa Otbi r 

organisms w hi ell wi'iu mi deslruel ivc Id Inntciii lid' 

He. Church mid that in il » - - papers rend yeeterdaj . Kid ala b*t 

read by Dr. b'ranklnnd. the question tiocrmil i.<> huvn m-ison whether riven 

purify themselves Uii'Dtigt ( their course, Or whether U 

the bet. Hi.' might, perhaps, give n n iwhat important instance i 

grand scale of the purfying or non -nitrifying effect of a great river Efe 
alluded to the upper valley of the Madeira ttiver in the ajnaaon, with 
which lie wna very familiar. That hml mi ei'ca of some JIH'.'-NW wpiare 
nrilai above tin; falls of the Madeira. Perhaps 3,000 Bailee of smaller 
rivers concentrate ;il. Lin head of a series dI' lull.-. eafarucls, ami rapids, 

which For 30 ilos continued along the course of the Madein Bine, 

That upper valley, during about three months of the year, wu largely 
flooded to it depth Of I'l'Diti Iwn In three I'i-i-i . . <i . | ■. iL: t j > --. from one to I Of 
feet, over 40,000 or 60,000 squar* miles, When the nine commenced to 
raise the river watara and Hood tha country they uaturolly washed off tlif 
I'iiHi. area, mid (ill tin; sediment and organic matter were conoanirBled 
il|H.in tho head of the Calls. That was I hi- j. I ■• -:■ 1 r In ih.il.mI .J. ihu 

the line of the Tails, and it continued perhaps For a month or si*, week* 

Then, while the riven were bigh, and the n is existed over the b i 

lii'iKinn more h. alihy. Afterwards, when the ilnoits subsided and the land 
appeared again, there i bite another rery unhealthy period i and again, in 
the dry season, it night be said that the eonntry wsa »ery healthy, II m 
notable in thai stretch of 800 miles of river which was broken by Bttaneta 
and rapids, that at each fall it was very uiih<-;Jthy . ihc itderm 
Btretcliee of the river were couig >»i:iLi vm l\ heidihy : nn.l he bud noticed that 
it grew more and move unhealthy ns they descended the I iver, uni il they 
reached the hint fall of Wan Antonio, which was almost |ies!ileniiid That 
would seem to carry mtt Ihc theory that the river did not became mure 
purihed an it descended. There might, however, lie sonic reason l 
other than the mere flow of the water, via. i that the main ridge C»l 
mountain** which ran across Brest) itopped at the bile of the Madeira. 
and impeded the winds which went np the Amazon from purifying the air 
at that point. This also was, perhaps, interesting with regard to malaria. 
Vrvtu certain observations he had made in the AraaeOn Valley with 
regard to malaria, ho did not always fold that a swamp mi 
imbcnlthy than high land; on the contrary, some swamps were moro 
healthy than the high grounds. Then again, if they took 50 acres of 
ground, felled the trees, and burnt the vegetation, in the course of tiro 
or three years a very unhealthy spot might become very healthy; bob, 
strange to say, a period of two or three years might, afterwards occur 
during which it went buck to its old unhealthy condition. With regard 
to the sediment in these waters, the Madeira had affluents which ™n. 
lained a great deal, hut it also received sum. clear-water riven, notably 
that which formed the boundary line between Bolivia and Brazil. That 
river wns almost us clear us crystal, bnl all the Indians and the savages 
there avoided drinking ita waters if they imssibly could, preferring tbe 
tui-h id waters of the other rivers. He bad noticed that, feci also in bin 
■iwip country, in the Western part of tho United States on the Kiasowi 
River. At Council Bluffs, inordinary normal times two gallons uf water 
would deposit a pint of sediment, and yer it was considered much 
healthier than the clear waters of Home streams that flowed inlo it. 
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Kerr W. Xummel (Hamburg) drow attention to a series of experi- 
ments made in two places in Germany on the same subject as that dealt 
with in Professor Frankland's paper. The first related to an examination 
made by the Imperial Board of Health in Mecklenburg, as to the 
condition of a small river ; and the second, to experiments made by 
chemists of the town of Frankfort-on-the-Mnine. The Board of Health 
of Mecklenburg wore invited to make experiments with the water cf the 
River Nebel, because the town of Rostock mado complaints against tho 
town of Gnstrow that they were polluting the river with sewage water. 
The town of Rostock took its water-supply from the Warnow. The 
Nebel runs into the Warnow, and the town of Rostock said their water 
was polluted by the sewage water of the City of Gnstrow. The Imperial 
Board of Health sent a committee to investigate this matter, including 
an eminent biologist, and these gentlemen made a trip up tho Nebel and 
Warnow from Rostock to Gustrow, a distance of about 80 kilometres. 
They tested the water at various places from above the town of Gustrow 
down to tho Rostock waterworks. They found that, though the town of 
Gnstrow deteriorated the water very much, and that the water two 
kilometres below was deteriorated much more by a large sugar manu- 
factory, the number of microbes above the town of Gnstrow and that 
25 kilometres below the town, and below the sugar manufactory, was 
nearly the same ; that whilst in tho interval the number of microbes had 
increased to 48,000 in a cubic centimetre, the number was agaiu reduced 
to about 200 ; and at last, just above Rostock, where the river was said 
to have been deteriorated by tho sewage of the town above, the number 
of microbes was less than it was above the town of Gustrow, and no town 
at all was situated above the point where the first test of the water was 
taken. This experiment was made twice, once during tho summer and 
the second time in October last. The result of the inquiry had been that 
the Imperial Board had declared the town of Gustrow might send its 
sewage water into the river. A subsiding reservoir would be made 300 
metres in length, and the effluent run off into the river. The account of 
the second series of experiments in Hamburg and in Frankfort, was 
published in the last number of the " Dentschen zeitschrift des V ere ins 
fiir offentlishe Gesand heitspflege." He was sure Professor Frankland 
could not have read that paper, because it was only published last week. 
Tho result of the experiment in Frankfort showed that there was no 
difference at all in the number of microbes, although the sewage-water 
was passed through very long subsidence reservoirs ; that the number of 
microbes remained absolutely the same, whether the sewage water had 
been treated with lime or not. The conclusion arrived at was, that the 
only way to purify sewage-water was to precipitate all the things which 
were suspended in the water, and for this purpose a very slow flow and 
a long subsiding reservoir answered best. This was nearly the same 
result as that arrived at by Professor Frankland. 

Mr. A. Vault said he agreed with Mr. Baldwin Latham, that from 
an engineering point of view the experiments conducted by Dr. Frank- 
land were hardly satisfactory for proving the conclusions to which ho 
appeared to have arrived ; it being evident that the same or similar water 
was not analysed down the course of the River Thames. To arrive at 
any satisfactory result it would have been desirable to take the water 
at Oxford, and again before any further great source of pollution, such as 
at Reading, had been passed, and to have noticed what had taken place 
in the water as it Went down from one great source of pollution to another* 
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There would have been no great difficulty in doing that because, as 
Dr. Frankland had pointed out, there were sources, perhaps, not of 
purification exactly, but of dilution that were continually entering the 
Thames. He seemed to make a point that, notwithstanding those sources 
of dilution, the water was chemically getting worse and worse ; that was, 
the water as tested at points greatly distant one from another ; but he 
(Mr. Mault) felt certain that although these sources of dilution were 
very considerable, the sources of pollution that were passed increased in 
a greater ratio even than the sources of dilution. Another point ho 
should like to get a little information upon was as to the ultimate result 
of purification by sedimentation; were the organisms, whether in a state 
of perfect vitality and activity, or in a state of spores, finally got rid of 
by being deposited P As Mr. Baldwin Latham said, to some extent, 
certainly, they wore brought on again in the case of floods ; but he could 
not help thinking, from an ordinary common-sense consideration of the 
thing, that something clee must be continually taking place ; also that 
the beds of sediment must to a certain extent beromo nurseries and 
breeding places for the supply of organisms lower down. He did not 
know, without further consideration, how the matter could be tested as 
to what effect these sedimentary beds had on the quality of the water 
lower down the river. That 'was a point on which it was exceedingly 
desirable that some information should be obtained if possible. 

Dr. Solomon Smith (Halifax) said there wore two diametrically 
opposed propositions before the meeting, both supported by experiment 
and observations. It seemed obvious that there must be an error in one 
or the other series of experiments, or in their interpretation ; and he con- 
fessed to the belief that the error was on the side of the interpretation. 
The result of Dr. Frankland's experiment and investigation was that 
there was, as regards the soluble material in the river, a slight deteriora- 
tion as the river progressed ; but that all the time the water was charged 
with a slowly soluble material. If it were not the case that during the 
flow a gradual purification was constantly taking place, the later observa- 
t ions at the lower part of the river would show a very much worse result 
than it did; but the fact was that, coincidently with the process of 
purification, a process \ras also going on of fouling by the gradual 
solution of the slowiy sol u bio materials which were flowing down the 
stream. That Lad not been pointed opt, and his solo reason for rising 
waB to point out that it was a constant and necessary source of error. 
If the water was earning down unst dimcnJcd sh.wly soluble material, 
which it certainly was; and if all the lime that material was being 
dissolved and tending to make the water I'oul ; and, if at the end of its 
course it was only slightly fouler than it was before ; he believed that in 
the course of its flow, although the ultimate result was a slight increase 
of foulness, there had been going on a continuous process of purification 
to prevent it becoming very much more foul than it had ultimately 
become. 

Mr. Anderson (Bremen) said he wished to place a few facts before 
the Section. The first was, that at Bremen there was a large stretch of 
mud which had always been offensive during hot weather as long as he 
had known it. Whether it was still >o he could not tell, as he had not 
been thero for seven years. The second fact was an observation he made 
in Berne, and possibly the delegate from Berne could explain it. On 
the Kiver Aar, flowing round Berne to the western side, there was a 
slaughter-house, and from that slaughter-house the blood ran into the 
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Aar. Going a little further down the river, all traces of the blood 
seemed to be lost, mid the water looked as fresh and sparkling as 
champagne. He suggested whether the fish life and plant life bad 
something to do with the purification. He wished also to mention 
another thing which he bad seen under the guidance of Professor 
Faraday, who showed him how water could be kept pure without any 
foulne.-s whatever by keeping the plant life and the animal lifo in 
balance ; that the water in an aquarium need not bo changed at all by 
koeping these in proper balance. 

Mr. J. It. Morse asked whether boiling the water destroyed the 
microbes, or whether they would resist its action ? It had been his habit 
for many years to boil all the water used in his house first, and then 
filter it afterwards. That appeared to be a prudent course. 

M. Maignen, in reply to a question asked by Mr. Anderson, said 
it was a case of the survival of the fittest, and when there was no mere 
to eat the survivor died himself. That was to saj', if they put vegetable 
matter or animal matter in water and let it alone, fermentation would 
take place. The time came when the fermentation was finished for want 
of material. It was the old story. Ships took water from the Thames, 
and, after a time the water became putrid, and then after a time it was 
again perfectly sweet. With regard to boiling water, ho had in his 
hand a pamphlet which appeared two months ago in Paris, and these 
were the exact figures given as to the effect of boiling upon bacteria. If 
the water was kept lor lu minutes at 13(T cent, the water wad perfectly 
satis- fact ory ; but if it only remained five minutes it was not. At 120° 
it required l."> minutes ; and at 10 minntes it was not satisfactory. 
Therefore, for destroying bacteria, they required to have a closed vessel 
and io keep 1 ho ^ater at YM.P cent, for at least 10 minutes. 

Br. Percy F. Frankland in reply, said he felt some hesitation in 
bringing this ppper before the section, inasmuch as it was a subject of 
considerable antiquity, but it was also a subject on which there was still 
a very large amount of light required. He very much regretted not 
having heard Professor Kobinson's paper, but he gathered from his 
remarks, that he was on the whole entirely in accord with what he 
(Dr. Frankland) had said. The only point on which he apparently differed, 
was that he considered they had not adequately taken into consideration 
those pollutions which entered the river between Oxford and London 
The same point had been raised by other speakers, and it was contended 
that the mode of experiment, was not a satisfactory one. Of course it was 
very easy to pick holes in a method of experiment, but it was not so easy 
to suggest better ones ; and he observed that not one of the speakers 
had indicated a method of examining Thames water which had any- 
thing to recommend it in preference to his own. It was absolutely 
impossible, practically, to take a stream and examine the same water at 
two different points. There was hardly any stream to be found in which 
either the volume was not increased, or fresh pollution had not come into 
it along its course. Some method of compromise had therefore to be 
adopted., and he believed the method he had employed was as satisfactory 
a one as could be found. He examined the water at different points, on 
the same day, and repenting those experiments on a number of different 
days he took the mean of the results, so that it might fairly be said that 
the figures obtained represented the relative quantities of impurity in the 
river at different points along its course. As a matter of fact, the pollu- 
tions which entered the Thames came principally along the tributaries, 
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and these ti'iliiitiivv Jlrciitii.s were lliemselvos ulrciidy polluted In :. ■ 

extent. He might poiut out that til ere wrs im very striking pollution 
nf tin- River Thames :i!l I hi' way down. Tlie Rivet Thames m MN of II" 
best protected streams (hat could possibly 1« tVit.it id, and the work of tin- 
(j'oiiHervaiicv- hail improved it enormously within the memory of even the 
youngest amongst them. The tributaries, although Bome of than 
slightly morn jiollntud than the river, were only very slightly so; so that 
I'iicli of the pollutions entering the Thames between Oxford mid London 
brought with it a corresponding quantity of water, or very nearly so. 
In additinu, however, to these pollutions which came in along with a 
corresponding quantity uf water, and therefore not perhaps int.. 
willi the gemral quality of I he -li'catii. lliey had till enormous voliiiur of 
water, as the experiments of Mr. Thornhill Harrison conclusive!;, 
or the very purest character that it wan possible lo find upon earth. 
namely, the spring-water from the chalk beds over which the river Unwed 
in many purls. There was a point raised by Mr. Baldwin Latham which 
ho could not allow t*> puss without nn observation, and that was as to the 
ultimate late of pathogenic organisms which might enter the river. 
Mr, llaldw in Latliain referred lo a statement made by Dr. Odling in a 
previous discussion. Ho (Dp. l'VanklandJ unfortunately had not the oppor- 
tunity of hearing what Dr. Odling said, but he mightsurraise what be SUA 
say, being acquainted with the experiments upon which bo would but tis 
remark. Those experiments were made by Professor Odiing, Mr. i V, 
and Dr. Tidy, nome years ago on the effect of introducing the bacilli of 
anthrax, a well-known disease caused by micro-organisms of :i partii-ulio 
kind, into Water. They found that Ihcse bacilli of anthrax underwent rery 
rapid destruction in water. Performing a perfectly similar Biparlmail 
he had himself obtained a similar result, but with one point of difference. 
The bacilli of anthrax, us every novice in the study of bacteriology kiu-w. 
were capable of producing spores, Those spores, or eggs as they might 
be callod, were possessed of enormously greater |>owers of endurance than 
the parents which produced them. It ought never to lie forgotten that 
in the experiment! of Messrs, Odling, Crookes, and Tidy, the organisms 
employed were carefully prepared so as to have no spores in them. They 
could always obtain anthrax organisms free from spores by taking these 
organisms from animals which bad been killed by anthrax. Anthrax 
produced no spores in the animal body. In the experiments of Messrs. 
('p'nkes, Odling, and Tidy tho anthrax bacilli used were obtained from 
animals that had been killed by anthrax, and therefore these organisms, 
wore destitute of spores. In the same way he had introduced anthrax 
bacilli into water nud had found that they were rapidly destroyed; but 
with spores the thing was utterly different. The spores would last weeks 
or months, and that was a point which had been confirmed by 
numerous other investigators ; so that it would be very undesirable if the 
meeting went away with the idea that these pathogenic organisms were 
rapidly destroyed ill water. Mr. Baldwin Latham bad spoken also about 
friendly organisms, and had referred to a particular organism which was 
a special friend of his (Dr. Prankland's), vin., the nitrifying oil- 
for which he had a particular feeling of interest, inasmuch as it was 
discovered by himself. Although he had n great alfeetion tor this 
nitrifying organism, ho was bound to say that, at present, there was 
absolutely no evidence whatsoever that it was destructive of other 
organisms. In fact, tho conditions under which it lived were totally 
different from those of other ordinary organisms ; for, wi, iritis petti 
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bacteria in most cas^s requited a certain amount of organic matter, often 
very highly concentrated, for their propagation and growth, this nitrifying 
organism grew by preference in liquids absolutely destitute of organic 
matter ; in fact they only got nitrification taking place where tho 
liquid was practically free from organic substances. He was afraid, 
therefore, they could not rely upon this very important organism 
for effecting the destruction of pathogenic forms. As to the move- 
ments of cholera epidemics up rivers and not down rivers, although 
there were cases of that kind, one would be very much surprised if 
that was not the general course of events when it was remembered 
that cholera was almost invariably introduced at sea ports, and, of 
course, found its way into the interior only by transmission along 
railway lines, and so on. He believed Mr. Baldwin Latham did not wish 
it to be inferred that cholera travelled up the river-water like a fish 
swimming against the stream. He would find, on reference to some 
recent statistics of investigations made by tho Indian Medical Depart- 
ment, that cholera did travel down rivers, and there wero numerous cases 
where it had been obviously introduced into rivers above, and people bad 
taken it lower down. Herr Kiiininel, of Hamburg, had referred to the 
pollution of a river in Mecklenburg above the point whence tho water 
supply to Rostock was to be drawn. He had listened to Herr Kummel's 
remarks with great interest, but they did not induce him to alter his 
opinion ; and indeed the opinion of all English sanitarians was that it was 
highly undesirable, whatever the truth might be about the purification of 
rivers, to admit sewage into a stream at such a short distance, or, in fact, 
at any distance above that at which a water-supply was taken. They 
could only learn with great regret that the Imperial Board of Health of 
Germany should have recom mended such a step. The Conservancy Boards, 
and the Local Goverment Board of this country would never tolerate the 
admission of sewage into a stream above a point at which water was 
taken for town supply. There were, of course, in this country a great 
many cases where water-supplies were being taken, and had been taken 
for a long period of time, from the river below the points at which sewage 
gained access. It had been the business of their Local Government Board 
and Couservancy Boards to diminish that pollution as far as possible, but 
they would never allow a new case of that kind to arise. It had been 
remarked that these beds of subsided organisms and subsided organic 
matter might be the cause of danger afterwards. As he had pointed out, 
there was no question whatever about tho sedimentation of matter, 
living and dead, taking place in rivers, especially in sluggish riveis. As 
he also indicated, there was, however, no evidence that tho organisms 
which subsided in that way were destroyed, and consequently the greatest 
apprehension must always be felt when floods stirred up these things and 
carried them further on. He, in fact, distinctly referred to some very 
careful recent researches by two French investigators on the mud of the 
Lake of Geneva. The Lake of Geneva caught nearly all tho suspended 
matter in the Rhone, and the mud of that beautiful lake had been found to 
contain numerous pathogenic organisms which were not destroyed by 
their long residence at the bottom of the lake. He had no intention of 
saying that there was no purification taking place, even of dissolved 
matter. Far from it ; he entirely belived that there was a certain amount 
of purification, even in the case of dissolved matter, taking place, but it 
was not of that sweeping character generally thought to be the case* 
There was no evidence of that very rapid oxidation or removal of dissolved 
organic matter. Finally he came to the question of the boiling of water; 
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and here he should like to point out that they were dealing with an 
entirely different question. It was extremely difficult to trace the 
process going on in rivers, but it was very easy to determine what took 
place when they were boiling water in a kettle, a flask, or anything of 
the kind, or in laboratory experiments, in which any careful investigator 
could easily obtain accurate results. It could not be too widely known 
that the mere boiling of water in a kettle was almost an absolute guarantee 
against zymotic disease which might be conveyed by drinking water. 
He very much regretted that those French figures were brought up. 
All bacteriologists knew that there were forms which were not destroyed, 
but they could not have a simpler and more perfect method of defending 
themselves from infection by contaminated drinking water, than by 
boiling that water. Although it might be true that a few forms did 
remain alive under exceptional circumstances, there could be no doubt 
that the simple process of boiling was an almost absolate safeguard 
against the communication of zymotic disease. There was, however, 
another channel, and he must just mention it, though it was, perhaps, 
irrelevant to the present discussion. It was the general belief that far 
n ore zvniolic disease- was communicated by means of milk. The boiling 
of milk was an operation of even still greater importance than the boiling 
of water. 

The President said he was not very fond of making comparisons, 
but he could not help feeling that there was probably no subject and no 
discussion which would take place during tha'» Congress which would 
contribute, he would not say as much, but would contribute more to the 
public health than that which had engrossed their attention that morn- 
ing. Ho was exceedingly glad to see that thoy had so full an attendance, 
and they might congratulate themselves that the subject had been so ably 
dealt with by the reader of the paper, and by the different speakers. 



The Refuse Destructor. 

BY 

Ciiaklks Jones, M. Inst. C.E., F.S.I., Engineer to the Ealing 

Local Board. 

Before dealing with the special subject of this paper, although the 
time is too short to treat it in anything like an exhaustive manner, I 
must briefly call attention to the material with which we have to deal, 
viz., " house and town refuse." 

For many years the disposal of this material has occupied the attention 
of sanitary engineers, surveyors, town councils, and other public bodies, 
and of many indirectly connected with the sanitary well-l>eing of the 
country ; but so long as there wa,s a vent in the way of brickfields for 
the breeze, and spare ground for the " soft hardcore," little or no 
difficulty was experienctnl. During the last 10 or 15 years these modes 
of disposal have lieeu generally decreasing. Brickfields have been 
removed from the neighbourhood of towns, mid the growth of sanitary 
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science has put a veto upon the filling up of waste sites with garbage 
and refuse. In the days of the u Golden Dustman," large sums were 
paid for the privilege of removing the material. At the present time, 
great difficulty is experienced and large sums spent in getting rid of 
what was once considered valuable matter, notwithstanding that it 
might be said to consist of the contents of ashpits, market-refuse, the 
sweepings of paved streets, and an heterogenous mass of indescribable 
material which forms the debris of every establishment and of every 
town. 

Some 20 years ago Paddington was the favoured depot for this 
matt€»r, carted principally from the western districts ; and the writer of 
this paj)er has still an odoriferous recollection of the condition of one of 
the best conducted of these establishments, having had to arrange, some 
14 years since, for an installation of electric lighting in order to keep 
the place going at night as well as by day. Perhaps nothing more 
striking can be given than the description of Dr. W. S. Saunders, medical 
officer of the City of London. He says : " When the dust carts arrive 
" at the wharf (Lett's), their contents are tipped into heaps at the place 
M most convenient for the people who are employtHl as sorters. About 
44 70 persons, chiefly women, were engaged in this degrading and 
" loathsome work, most of whom are paid by piece-work, but 16 female 
" sifters received 7s. and a little* coal and wood weekly. The appearance 
of these women is most deplorable, standing in the midst of line dust 
piled up to their waists, with faces and upper extremities l>egrimed 
" with black tilth, and surrounded by and breathing a foul, moist, hot 
" air, surcharged with the gaseous evacuations of disintegrating organic 

" compounds I shall not forget visiting some of these 

44 poor creatures in a hospital, and witnessing the condition of their skins 
" when the accident to the chimney shaft occurred. ,, Happily this 
description is one of the past, but probably the City of London can even 
now give the best illustration that I can place before you, and from late 
reports it is evident that some other method will have to be found to 
rectify this still existing nuisance. 

Perhaps the greatest difficulty which the sanitarian lias to contend 
with is the strange idea which jwssesses the mind of the economical 
ratepayer, that something is still to be made out of this and other 
material with which the Cor] Munitions have to deal ; but the man who boasts 
that he is going on the Local Board or Council in order to economise the 
taxes of the people in this way soon finds how hopeless is the task he 
has undertaken, so far as the treatment of town-refuse is concerned. So 
far t\s I can gather, the quantity to be dealt with in London alone, i.e., that 
portion which comes under the control of the London County Council, 
is some two and a half millions of tons per annum, more rather than 
less. This quantity is gathered from the several large London districts. 
I will simply cite three of the most important, by way of illustrating the 
different modes of dealing with this subject, viz., Kensington, a western 
district, Hampstcad, N.W., and Camberwell, S.E. 

For the year ended 3 1st March 1891, Kensington disposal of 
44,549 toads ^23 ewt. to a load). (It will be remembered that the 



u 



190 Section VII. 

Kensington Vestry was defeated in the House of Commons in its 
attempt to deal with the. refuse in a scientific manner.) Half of this 
material is barged away from the parish to Purfleet, where the Board 
have acquired 17 acres of land ; and before very long they will un- 
doubtedly be compelled to deal with the question in some other mode 
than in forming a mountain of garbage on the banks of the Thames. 
The cost is 1*. \\d. per load for barging. The other moiety is barged bv 
contract to some point on the Grand Junction Canal, at a cost of 2s. 6d. 
per ton. I do not know the neighbourhood in which the shoot is situate, 
and if I did know I should not like to tell von ; but I have no doubt the 
inhabitants of that neighbourhood will before long find their legal 
remedy, as we have had to do at Ealing. The entire cost of the collec- 
tion and distribution of these 44,5 19 lorn Is is just about 8*. per load, and 
amounts to a very large item in the accounts of the parish of 
Kensington. 

Hampstead, during the 12 months ending 1890, disposed of 18,441 
tons. They have been wise in their <lay and generation, and have 
provided a proper mode of dealing with the difficulty with a more satis- 
factory result in the figures of the local board finances; the cost 
amounting to not more than Qs. Id. per ton, or 25 per cent, less than 
Kensington. 

The last-named district, on the S.E. of the Council's boundary 
(Camberwell) during 1890 had to dispose of 31,321 loads (24 to 25 cwt. 
per load) of refuse. Of this quantity, 16,492 was removed by barge 
(contract), and we are led to suppose that the greater quantity is used 
in brickfields. Of the other portion, 10,181 loads are delivered at 
special and other shoots in various parts of the parish at agreed prices, 
to form probably at no distant date (unless care is exercised and a 
record kept) foundations for eligible suburban villas ; and 4,640 loads are 
sent away by rail. The cost of this is 2*. 3d. per dust-load for the first 
three months of the year, and 2*. Sd. per load for the remainder of the 
year, this of course being additional to the cost of daily collection. 

It must be borne in mind that the figures which I give grow at an 
enormous rate ; for instance, in Kensington, in the year 1882, a total of 
29,922 loads were disposed of, and in 1891, 44,549 loads. 

Turn for one moment from London and its surroundings to the 
second important town in the kingdom, viz., Liverpool. The number 
of loads (of one ton) dealt with in 1890 was 249,290 ; of this quantity 
156,299 tons were taken out to sea, and we have heard that not a little 
of this material, like Jonah of old, was subsequently thrown up on dry 
land. The remaining 92,991 loads were sold to farmers and others. 
The cost averages much less than in London, being 1*. lid. per ton. 
I am happy to state that, at last, Liverpool has started in the right 
direction, and is now engaged in erecting a sufficient set of destructors 
to deal with this troublesome question. 

From returns lately issued, out of 93 towns from wliich particulars 
have been obtained, 37 (many of large population) dispose of their refuse 
by carting to shoots, or other less objectionable modes of disposal. The 
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remaining towns utilize or adopt, in some way or other, the principles 
of the destructor. 

In the foregoing remarks I have endeavoured to lead the way to the 
consideration of the best means of dealing with town and house refuse, 
viz., by the proper use of the " refuse destructor." 

Looking Imck over a period of something like 30 years, we find that 
many have been the attempts to deal with this question of house-refuse 
in a more scientific and economical manner, and the difficulties surround- 
ing it have occupied the thought and attention of inventors for many 
years. It was only natural to fall back upon the greatest agent of 
purification, fire, and a short history of the various appliances in the way 
of furnaces invented for destroying the refuse bv means of fire will l>e of 
interest. Most of these were built either by contractors, or by those 
who did not consider, in a scientific wav at anv rati 1 , the action of heat 
and how to utilize the small combustible portion contained in refuse for 
burning up the larger quantity of less combustible material. The shape 
and general construction of the fire-brick arches were wrong, the arrange- 
ments for feeding were bad, and the flues and passages for gases were 
designed more by guess-work than by calculation. Tn short, they were 
but feeble and crude attempts to utilize the agency of fire, and were 
used, ultimately, to burn only the more combustible portion of the refuse 
collected. 

Mr. Fryer (of the firm of Manlove, Alliott, and Fryer), after several 
years of experiments, induced his own corporation, that of Nottingham, 
to give a trial to a furnace which he had made, and which he called 
" the Destructor." The trial turned out successful, and in a verv short 
time three large destructors were built upon Fryer's patent. 

I will here explain, for the lxmefit of those who may not be familiar 
with the construction of the apparatus, the drawing (kindly lent by 
Messrs. Manlove and Co.). The cells are constructed as represented in 
the diagram, which shows the internal arrangements of the flues, feeding 
hoppers, furnace doors, and fi rel>ars ; or the cells may be built side by 
side, as at Ealing. The disposition of the cells, either one way or the 
other, is simply a matter dependent upon the site and the convenience of 
the situation. It will he seen that each cell constitutes a separate furnace, 
consisting of a cavity enclosed by a reverberatory arch lined with fire- 
bricks. It is supplied with a hearth for the reception of the material to 
be consumed, from which it passes to the furnace proper. The firebars 
are placed in a slanting position, in order to favour the passage of the 
material to the front, and so to facilitate the removal of the clinkers. 
The top of the destructor forms a perfect platform, having an opening 
over each cell into which the refuse to be burnt is shot from the collect- 
ing carts. The opening for the entry of refuse is divided from the 
opening for the exit of gases by a wall, and a bridge is built to prevent 
refuse which is heaped on at each charge from getting into the flue 
immediately below. Cells are provided with special openings for the intro- 
duction of infectious mattresses, and of diseased meat, dead cats and dogs, 
which fall direct upon the red burning mass, and are there consumed 
without nuisance. The clinkering is done about every two hours. To 
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these details I uiay add sundry improvements made by myself, in work 
at Ealing ; the principal ones being, 1st, an automatic damper acting at 
the hack of each flue, and shutting off four-fifths of the flue-space when- 
ever the furnace door is ojxrn for clinkering, and so preventing the 
sudden rush of cold air into the flue; and 2nd, dishing out the ash- 
hearth, so that it will contain a certain quantity of water, thereby 
preventing the inconvenience of the dust when the ashes are cleared 
away, much to the comfort of the workmen. 

The favour which Mr. Fryer's invention met with may be gathered 
from the following list of towns in which it has been adopted more or 
less completely : — Batley, Battersea, Birmingham, Blackburn, Blackpool, 
Bolton, Bournemouth, Bradford, Broughton, Burslem, Burton -on-Trent, 
Bury, Buxton, Cheltenham, City of London, Derby, Ealing, Eastbourne, 
Georgetown (Demerara), Hampstead, Hastings, Heckmondwike, Hud- 
dersfield, Hull, Leeds, Leicester, London County Council, Liverpool, 
Longton, Melbourne (Victoria), Newcastle-on-Tyne, Nottingham, Para 
(Brazil), Preston, Rotherham, Salford, Southampton, Warrington, 
Wellington (New Z.) Whitechapel, Winchester. 

To give in detail a description of all the attempts to deal with the 
question, the inventions, and the difficulties met with, would unduly 
prolong what must necessarily be a short paper. Sufficient for the 
purpose will it be to narrate a few of the most important. 

One of the earliest to make a methodical attempt to deal with these 
difficulties was a Mr. Pickard, who had been in the employ of the Leeds 
Corporation as foreman of the Destructor Works. He called his 
invention the " Gourmand " ; it was of some importance, and would 
no doubt, if it had been carefully followed up, have been a valuable 
invention. It consisted of a large fire arch, with two sets of furnace 
bars and two furnace mouths to one cell. The parts which I consider 
were of the highest importance were the flues and the second fires. The 
gases were conducted from the cells down a horizontal flue, in which 
Pickard had erected two ordinary fireplaces, with the fire crossing it, or 
the fire bars at right angles to the flues. He introduced exactly the first 
part of the principle which I adopted in my " Fume Cremator," — 
i.e., by the action of the second fire the gases of the cells were to have 
been purified, thus attempting in the most simple and obvious way to 
consume the gases, so as to resolve them into carbonic acid gas and 
water, and so to avoid the possibility of any offence. And as we 
look at the history of these important appliances, we find that the 
various improvements have been directed either to improve the furnace 
itself, or in one way or another to avoid the nuisance so often complained 
of, namely, offensive smells and discharges of fine dust. Next, Healey 
combined with Fryer, and erected a destructor at Bradford ; and after- 
wards Thwaites introduced a boiler and refuse destructor combined, 
in which the heat of the boiling water and hot gases was said to 
prepare the refuse for combustion. Then came Young, of Glasgow, who 
arranged a destructor with closed ashpit and a powerful fan to facilitate 
combustion. The next to enter the field was Mr. Wilkinson, of 
Birmingham, whose destructor was somewhat similar to one invented 
i p. 2205. n 
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by Messrs. Pearce ami Lupton, of Bradford, — but more successful. 
Another form was that of Burton, who constructed a long simple furnace 
with two fires, the refuse being dragged through by a long endless chain, 
which was moved at intervals bv a windlass as the refuse became 

• 

consumed. Messrs. Stafford and Pearson, of Burnley, invented the 
u Beehive," followed by the " Nelson," in which the gases of combustion 
are conducted over a reservoir of water, on the surface of which a small 
quantity of petroleum is allowed to run automatically, and are afterwards 
turned into a furnace heated with coke. Hardie, also of Burnley, 
introduced an apparatus consisting of saddle boiler, with an inclined 
furnace underneath, and driving air below through the fire artificially. 
Then Odger, also of Burnley, constructed a furnace in which the 
dffensive gases were passed through a coke fire ; and Horsfall, of Leeds, 
has designed one in which steam and air are thrown under the fire 
bars ; this is now before the public, and the inventor is very sanguine 
as to its success. Amongst the more recent inventions we have that of 
the " Perfectus " destructor, by Mr. Warner (Goddard, Massey, and 
Warner), which has been adopted at Hornsey, Bournemouth, Newcastle- 
on-Tyne, and other places. It may be described as consisting (generally 
speaking) of a block of brickwork, 34 feet wide by 30 feet long, by 
10 feet 6 inches high, strengthened on the front of each furnace with 
heavy segmental cast iron facia plates, to protect the brickwork, having 
sliding rails to support the furnace doors, with baffle plates of special 
construction, so that the fires may be examined quickly without allowing 
the admission of cold air. The ashpits are of the same width as the 
furnace arches, and their front parts are also covered with ironwork 
having sliding doors, so that they may be closed if necessary, and the air 
regulated or the fires blown up by means of a large blower, which forms 
part of the plant erected over the top of each furnace. There are two 
dampers worked from long, wrought-iron spindles, and balanced on the 
outside of the furnaces. These dampers are closed each time the men 
clinker, and each time they draw down fresh refuse to be burnt, so that 
the furnaces are kept very hot. Internally, the block of brickwork 
contains six reverbatory fire-brick arches, 5 feet long by about 10 feet. 
One half of the arch is made to cover a special drying hearth, upon 
which the refuse is prepared for actual combustion. The other half 
of the arch covers the fire-grate, which is made wholly of wrought iron, 
supported upon strong bearers. The structure is tied together by 
wrought iron tie-rods, and at the back and front supported by channel- 
irons, and at the ends by massive cast iron buck -stays. Over each 
damper a vertical flue is constructed, terminating in the main flue 
leading to the cremator, and is covered by a cast-iron frame and cover 
to allow a passage for workmen for cleaning. The top of the furnace 
forms a level platform, upon which the refuse is tipped from the carts as 
delivered. Each furnace has an opening, or hopper, capable of holding 
about the third of a cart load of refuse, and the contents of this hopper 
are discharged by means of a wrought iron lever projecting through the 
furnace roof ; there are two doors at the end of the main flue for taking 
out fine dust, and there are special pockets at various distances provided 
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with frames and rovers for cleaning purposes while the destructor is in 
oi>eration. The engineer of the Hornsey Local Board speaks highly 
of this apparatus. 

Passing on, as I have done, rapidly over the various inventions, we 
feel that the whole discussion has now passed beyond the stage of 
experiment, if not of criticism ; for at the present moment the destructor 
is at work in some 40 towns in England, is in course of erection in 
several other towns, and is not confined to England, but is being adopted 
in our Colonies and in several Continental cities. . 

The garbage burnt varies very much according to the district ; and 
the quantity of clinker and fine ash will vary in proportion to the class 
of material burnt. In some cases it has been as low as 10 per cent., and 
in other cases as high as 33 per cent, of the material collected. At 
Ealing, with which district I am officially connected, the average is 
25 per cent., the residuum being a good hard clinker, but here it is 
applied to an altogether different purpose to that originally intended. 
The settlement or sludge in the sewage deposit tanks is pumped into 
sludge beds and mixed with the town refuse before it enters the 
destructor, thus solving, so far as Ealing is concerned, the much vexed 
sewage question. The residuum or clinker is valuable for various pur- 
poses, and is used for concrete, tar paving, artificial stone for building, 
and when ground up, as sand, paths, hardcore for roads, and makes 
a splendid and indestructable material for the construction of walls. So 
far, the house-refuse is transformed from a filthy and deleterious matter 
into a material at once inoffensive and useful. This does not, however, 
conclude the usefulness of the apparatus, it has still another property to 
which we shall have to refer a little further on, viz., its immense 
steam-producing power, heat. 

The opposition which this useful invention has experienced in 
almost every town in which it has been fixed is almost incredible ; and 
one would think, by the arguments advanced against it, that it was an 
invention of the devil rather than one of the most useful sanitary 
appliances which a town can possess. No doubt, in its earlier forms, 
there were defects ; but at the worst they were as " nothing compared 
" with the offence and injury to health which are so successfully obviated 
" by the rapid destruction of tons of objectionable matter, which 
" must, in some way or other, be dealt with." We admit that, 
formerly, the vapours given off in the drying, and the vapour and 
gases given off from the material in the first stage of burning, ami 
before it got well into the fire, were perceptible, and were the cause 
of complaint, as was also the very fine dust which escaped from the 
shaft. These are now things of the past, and the fact that some of our 
health resort** have the destructor in full and successful operation, whilst 
in London, in such suburbs as Battersea, Hampstead, and Ealing the 
same class of work is done, goes to prove beyond a doubt that the 
destructor, if properly worked, may be used anywhere and everywhere 
without the slightest fear of any complaint arising in connexion with 
the same. 
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The experiments carried out at Bradford, by the Borough Analyst, 
in the autumn of last year, were most complete, and I think it well to 
include in the paper a copy of the same — simply stating that the 
destructor had been in use for some years, and it was found desirable, 
for reasons to which reference has already been made, and which apply 
to all the destructors, to add the " Fume Cremator " with the following 
result :— 

Borough of Bradford. 
Extract from the Report of F. M. Rimmington, Esq., F.C.S. 

October, 1889. 

To the Chairman of the Sanitary Committee. 

In accordance with your instructions, I have made four visits to 
the destructors in Hammerton Street, two visits before the " Fume 
Cremators " were in operation and two since. 

Friday, October 11th, 1889. The " Fume Cremators " having now 
been in use more than a fortnight, and, therefore, considered in perfect 
working condition, I again visited the works, and made similar tests to 
those made on similar visits ; the result, in every instance, indicating a 
decided improvement in every particular. The smell of the escaping 
vapours is of the first importance as far as the public is concerned, and this 
objection is now almost annihilated, only an almost imperceptible taint is 
present. Several experiments were continued for more than half an hour, 
passing through solutions intended to arrest any compound of sulphur, 
ammonia, or organic matter, with almost negative results; even the 
watery vapour from the steam jets appears to be decomposed, for only 
5£ grains of water were obtained from 1 cubic foot (6£ gallons) of the 
vapour. This almost goes to prove that every compound is decouq>osed 
and reduced to its ultimate elements. 

Wednesday, October 16th, 1889. The experiments on this occasion 
were the same as on the 11th inst., only carried on for a longer time. 
The smell of the vapour was exceedingly slight, and difficult to describe ; 
the amount of organic vapour even less than before, almost nil in 
fact. Ammonia or any salts of ammonia were quite absent, and 
0* 19 grain of sulphuric acid was found in 1 cubic foot. A kitchen fire 
would yield much more than this. The effect of the gases from the 
furnaces passing through the " Fume Cremators " appears to be that 
all compounds are decomposed, and scarcely a vestige of any that can be 
construed to be offensive or obnoxious escapes, and in my opinion the 
result it as nearly as perfect as it can be. 

(Signed) F. M. Rimmington, F.C.S., 

Borough Analyst. 

Speaking broadly, the attempts to avoid the nuisances complained of 
have been threefold. Air and steam have been driven through the 
furnace to render more active the process of combustion, and to consume 
the various vapours in their passage through it. Then, the gases 
have been conducted over troughs of water in the hopes of deodorising 
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the gases and precipitating the fine dust. Ami lastly, the gases 
from the furnace have l»een conducted through a second tire anil there 
consumed. 

Figure IV. 

EALING DESTRUCTOR, 

with Fume Cremator attached. 
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At the present time not many persons who hare watched the 
growth of these appliances will doubt Hint the last is the host and 
most economical way of solving the difficulty. The simple contrivance 
now known as the " Fume Cremator " was the result of one of those 
happy thoughts which sometimes come as the reward of earnest 
investigation ; the difficulties which assailed me at Ealing were the 
same tlint hnd engaged the attention of scientific men for some years, 
and it fell to inv lot to solve them, and that in a very simple manner. 
The Fume Cremator consists of a reverberatory arch, with rings of 
fire bricks placed in the direction of the gases. Bibs or firebrick 
projecting from the arch serve to deflect the gases, and direct 
thein on to the top of a red hot mass of fire. An intense lieai, 
from 1,000 to 1,500 degrees, is maintained at little expense of fuel — 
very fine cohe breeze end the ashes screened from the refuse being 
all that is required — by regulating the supply of air heneath the 
fire bars, and a further supply to feed the vapours as they pass into the 
cremator. 

The following account of the most recently erected destructor 
(189J), viz., that at Leicester, as supplied to me by the engineer of the 
Leicester Corporation, may not he out of place as showing initial cost 
and the work performed by the destructor. 
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Borough of Leicester. 
Destructor at Ned ham Street. 

22nd June 1801. 

" Our Nedham Street destructor is a six-celled one, on Messrs. 
Manlove, Alliott & Co's system, with a Jones's "Fume Cremator," 
and a multitubular boiler, which provides steam for a 14 h.p. horizontal 
engine. The power is at present only used for driving a mortar and 
clinker crushing mill ; but it is intended to erect jigger screens, which 
will be driven off this engine, for extracting ashes from the house-refuse 
for the cremator furnaces. 

" This material, viz., ashes screened from the house refuse, is quite 
satisfactorv mthout anv other fuel. 

" The stack is a little over 160 ft. in height, and cost about 1,000/. 
It abuts upon the destructor buildings, which are only five yards or so 
from a large board school, and there are a considerable number of 
houses of the artizan class immediately adjoining. There has l>een 
no complaint. The buildings are not of the mere shed type, but 
are of a thoroughly substantial character, consisting of office, tipping 
shed, cremator and boiler house, engine-house, and lime and mortar 
shed. 

" They cost, including roads, drains, and a rather extensive area of 
granite paving and long lengths of retaining wall, about 3,300/. Total 
cost of the works, without land, 7,000/. 

"Six stokers an* employed, three on day and three on night 
duty, and they work off about 220 tons of ashes per week of 138 hours 
(last week, ending 20th June 1891, they did 6^ tons per cell per day of 
24 hours). 

" For the cremator we use about one ton of screened ashes per day, 
this being an addition to the above-named total quantity. 

" The residue in the shajx* of clinker is about Jth (154 tons of 
ashes yielded 38 tons of clinker and flue-dust). 

"The temperature of cells varies according to period of charge 
from 850 to alxnit 1,470 degrees, and the temperature of cremator from 
1,420 to 1,500 degrees. 

" The whole borough yielils about 38,000 tons of house refuse per 
annum, and it is calculated that the destructor will dispose* of 10,000 tons 
at least. 

" It is intended to at once erect two other destructors, one of six 
cells, and one of 10 cells. 

" These works will 1h» more complete in their arrangement than 
the Nedham Street works, inasmuch as it is purposed to use the 
engine power for driving mortar mills, screens for cremator ashes, 
pumps for water-supply to street watering posts, dynamo for lighting 
purposes, Ac." 

I desire to refer specially to an outside but most valuable feature in 
connexion with the destructor, viz., the immense amount of steam- 
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creating power that for many years has been literally thrown away. At 
Southampton the heat derived from the burning of the refuse is applied 
in connexion with a 30 h.p. tubular boiler, which is used for pumping 
some 500,000 gallons of sewage effluent, for the working of one of 
Shone's pneumatic ejectors, the driving of a dynamo for generating 
electricity, and for working the machinery in use at the sanitary works. 
At Hastings it is used for pumping sea water, and also for electric 
lighting. At Ealing, for driving machinery and electric lighting. At 
Blackpool, Preston, and other places, the immense power is utilized for 
electric and other purposes. 

Every cell will burn sufficient fuel in 24 hours to keep a 5 h.p. 
engine going ; and, as I have before- stated, there are some 200 cells 
at work in England, equal to something like 1,000 horse-power. In 
most cases it may be said that the proper utilization of this power will 
effect a considerable saving, and, paying the principal and interest 
upon the 30 years' repayment scale, will leave a considerable balance. 
At Ealing this has been proved most thoroughly, leaving in this case 
a good balance in favour of the rates, inasmuch as, using coke breeze 
for the cremator, the cost for the 7-cell destructor is under 21. per 
week of 7 days of 24 hours. When the destructor and cremator are 
not at work in consequence of repair, or for other reasons, the cost for 
fuel for supplemental boiler is 5/. per week, or a balance to the good 
of 3/. per week in favour of the destructor and cremator. 

Before concluding this paper I wish to make a few remarks 
appertaining to one of the " burning questions " of the day, viz., the 
London sewage or sludge question. It will be remembered that one of 
the recommendations of the Royal Commission was resolved into the 
word " fire,'' and I am still sanguine enough to believe that at no distant 
date the advisers of the London County Council will see their way clear 
to giving a fair trial to the treatment by fire. 

I have stated that in England at the present time there are some 
200 cells at work employing less than 100 men, and dealing with some- 
thing like 500,000 tons of refuse. How much room do vou think these 
200 cells would take, supposing they had been built at Barking, where 
I believe there are some 70 acres of land available ? You will be 
surprised to hear that they can be put upon an acre of land, with plenty 
of room to work between them, and that the cost of erecting them would 
not amount to more than 300/. or 350/. per cell. Supposing the 200 cells 
had been built, and the question tried, there would have been, according 
to the data which we have, and which there is no disputing, as it is in 
daily work, 1,000 horse-power at hand, or in other words the coal bill 
would have been saved. Xo nuisance would have been created by the 
adoption of the process, which, after all that has been said with respect 
to other systems, has held its ground, and will do so. I refer to the 
milk-of-lime process, which will ultimately come about. I know that 
it may be replied that the eflluent that is turned out by this process is not 
pure. No one in the present day would say that it is ; but the 
question is, is it not pure enough to be discharged into the Thames at 
Barking and Crossness ? I have been sending, to the satisfaction of 
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the Tliames Conservators, from 750,000 to 1,000,000 gallons of effluent 
per day for many years into the Thames, and many visitors, and not a 
few of them members of the Metropolitan Board of Works, have asked 
Why cannot we do the same ? And I say, unhesitatingly, that under 
the lime-proeess and the destruction of refuse, as suggested by me, the 
river would assume a character in everv wav satisfactorv, and at a mere 
bagatelle of cost when compared with the expensive schemes already 
proposed. Other points might be raised in connexion with this 
effluent water, for instance, that of aeration. And here I may add that 
sufficient steam would be produced from the refuse, over and above 
the quantity required for ordinary pumping purposes, and might be 
brought to bear upon the effluent in aeration, which, to my knowledge, 
can be productive of immensely beneficial results. 






On tha Cleansing of the Streets and the Removal of Household Refuse 

in German Towns. 



BY 

Th. Weyl, Berlin. 



♦>♦•♦ 



1. With whom does the responsibility for the cleanliness of the 
streets rest ? 

(a.) Thorough/ares and Foot Pavements. — The principle generally 
acted on is that the persons resident in a street, and not the owner, 
shall be responsible for its cleanliness. In spite of this, however, the 
cleansing of the streets is, in most of the large towns, undertaken by the 
municipal authorities. In other towns, only a part of the roadway is 
cleansed at the expense of the authorities, the house-owners (resident) 
being responsible for the remainder. Moreover, the authorities have 
also undertaken the cleansing of street gullies, of public urinals', &c., the 
watering of the streets, and, in most cases, the removal of snow, &v. 
As a general rule, tramway companies are obliged to contribute towards 
the cost of the cleansing of the streets. The cleansing of the footwavs 
and pavements is left to the resident householders. In Berlin and 
other large towns the pavements also are cleansed by the municipal 
authorities. 

(b.) Household Refuse (Dust). — The removal of dust has, in 
many cases (e.g., in Berlin), been left to the house-owners ; the town 
authorities, however, retain a right of supervision. In cases where the 
contract system obtains (vide infra), the contractor undertakes the 
removal of dust as well. 

2. Who carries out the cleansing of — 

(a.) Streets, Squares, Sfc. ? — Some German towns, such as Bremen, 
Cologne, Munich, make arrangements with contractors for the removal 
of all street refuse at a fixed rate (contract system). In other towns 
(Berlin, Hamburg, Breslau, Frankfort-on-Main, Hanover, Leipzig) the 
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cleansing of the streets and the watering, <&c. of the .same, is carried out 
by the town authorities (municipal system). The necessary plant, such 
as brooms, barrows, street-sweepers, dung carts, watering cart, snow 
ploughs, Ac. are the property of those by whom the cleansing is carried 
out. The draught animals do not seem to be, in any case, the property 
of the municipal authorities. 

Of 23 German towns with a population of 100,000 in the year 
1S90, 13 employed municipal labour alone, six employed municipal and 
private labour, seven employed private lalxmr alone. 

3. Time at which the cleansing is effected, and frequency of the 
same :— 

The cleansing of the streets is, as a rule, only done at night, and 
the removal of refuse is also performed either at night or in the early 
morning. 

The frequency with which each street is cleansed depends upon the 
amount of traffic on the same. In Berlin, one-third of the whole street 
area is cleansed daily ; in Hamburg, one-fourth of the whole area. 

Household refuse is removed, usually, three times a week. 

4. Comparison between the employment of manual and mechanical 
labour in the cleansing of the streets : — 
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5. Disposal and utilization of street and household refuse : — 

Under the system of municipal working, the utilization of refuse 
has, up to the present, been comparatively restricted. It is carted off to 
dust-heaps, and then* left to, so-called, natural influences (" natur- 
forschen "). From April 1892, onwards, the city of Berlin proposes to 
spread its street refuse over some waste lands at a considerable distance 
from the city, so as to raise this low-lying and unproductive land to a 
higher level, and otherwise to improve it. 

Under the contract svstem the contractors sell the household and 
street refuse as manure. 

The plan of separating the rubbish into useful and worthless part* 
does not obtain to anv great extent in Germany. 

There is an establishment in Berlin for burning the refuse, but it is 
merely experimental. 
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Experiments in the Burning of House Befose, 

BY 

J. F. Meyeh, Chief of the Department of Streets and Sewers, 

Copenhagen. 



It seems strange that at a Congress held hen* in London, a 
foreigner should come forward to discuss the subject of the destruction 
of refuse, but it is not my inclination to dwell upon facts which are 
generally acknowledged on this subject, and which England was the 
first country to fully appreciate, for in all sanitary municipal questions 
England lias always been in the van, and has been the advocate of 
reform. 

When Dr. W. Sedgwick Saunders, in his well-known re|K>rt on 
the disposal of refuse, said, " The removal and disposal of refuse is a 
" problem which has exercised the intelligence and often strained the 
" resources of many a sanitary authority, and he who can indicate 
** the means whereby it can be successfully solved without detriment to 
" health or the creation of nuisance, should be regarded as a public 
" benefactor," he certainly, in a few words, put the case in the right 
light. 

All who are assembled here certainly agree that the old system of 
disposing of refuse? ought to t>e abandoned. It is only strange that it 
has taken so long before it has been acknowledged that the plan 
of dumping the refuse in places where houses are afterwards built for 
people to live in is altogether objectionable. It is perfectly permissible 
to use such refuse for agricultural purposes from a sanitary point of 
view ; but it is well known that it is very difficult for a large town to 
get rid of it in this manner. Some localities may be very favourably 
situated for getting rid of the refuse by transporting it into deep water, 
<fec. The question of the economical value of refuse has often been 
raised, and it has been said that it is wrong to deprive agriculture of 
this valuable material; but when circumstances are such that it is 
impossible even to get the agriculturists to fetch it for nothing, then 
every city must be allowed to regard its own interests first, and to get 
rid of its refuse in the most favourable way. From this |>oint of view 
there is no doubt that the best way of disposal of refuse is destruction 
by fire. England has here shown the way, and the ever-increasing 
number of destructors is the best proof of the success of this 
method. 

The reason why this method has only been used in rare cases on 
the Continent is, not that there has been any doubt as to its advantages, 
but because there has been some fear that the refuse of continental 
cities was not likely to be so fit for being burnt as that of English 
towns. Certainly there is a difficulty on this point, as everybody who 
has gone into these questions will have remarked that the English 
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refuse is much richer in such substances as unburnt coal than is the 
refuse of most continental cities. 

The question now is whether the refuse that differs from the 
English by its want of coals can be burnt without the addition of 
combustible substances. The city of Copenhagen resolved to make 
some experiments to answer these questions, and it is these experiments 
and their results which I, who conducted them, have the honour of 
suiting. 

The destructor in which the experiments were performed was built 
at tlie municipal gasworks. In its construction much attention was 
paid to making the destructor as like the English destructors on Fryer's 
system as circumstances permitted, using the existing brickwork, &c. as 
far as possible to avoid unnecessary expense. The destructor was built 
in one of the old retort-furnaces not in use at present, after taking out 
the retorts, so that the old flues and the large chimney belonging to the 
retort-house were used. This chimney gave an excellent draught ; but 
as the experimental furnace was the only source of heat for the chimney, 
the draught began to fail very quickly as the tempei ature of the furnace 
fell, so that there was only a suction of 12 to 10 millimetres (of water), 
while at a high temperature there was a suction of from 16 to 25 milli- 
metres. If there had been other sources of heat, the bad burning in a 
single furnace would not have had this disastrous influence on the 
draught. For the rest, the furnace must, upon the whole, be said to 
correspond with a single cell of Fryer's destructor. 

The burning experiments wen* divided into two parts : — 

A. The Winter Experiments. — My original intention was 
gradually to use house- refuse from a series of different districts. By 
that means I hoped to be able to decide what influence the social 
position of the inhabitants and their way of living would have upon the 
refuse, particularly as to the relative quantities of coke and coal, 
together with the substances of animal and vegetable nature. This 
purpose had to be given up on account of practical difficulties. 

I will state here that the weight of one load of house-refuse varied 
from 550 kgr. to 2,600 kgr. ; while the average weight can be taken as 
1,500 kgr. ; one cubic foot weighs on an average 21 kgr. 

•All the refuse treated during the winter consisted almost entirely of 
house-refuse, on account of the weather. 

The refuse from one district was exceedingly meagre. Almost no 
food-refuse was found, and very little coke and coals, but a considerable 
amount of ashes. The quantity of such finer substances (mainly ashes) 
was estimated by an experimental sifting, and it was then proved that 
in one cubic foot of refuse there were 0'58 to 0'33 cubic feet of 
particles less than one-tenth of an inch in diameter. 

The refuse from some other districts was a good deal richer ; and 
one cubic foot of refuse showed, when sifted, 0*42 to 0*33 cubic feet of 
fine ashes. 
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I. First experimental pebiod (from January 30th to February 18th). 

(a.) Experiments with poor and middling refuse. — After having 
dried the furnace properly and fired up with ordinary fuel, unmixed 
house-refuse was put in on the 30th of January in the morning. 

For a preliminary drying it remained for an hour-and-a-half on the 
back plate made for that purpose, and was then spread over the fire 
in a layer six inches deep; it burnt very well, which was a direct 
consequence of the coke fire beneath. The residue was taken out after 
two-hours-and-a-half, and a new layer was spread over the fire left, 
though not so thickly, as already the first trial had shown that the great 
quantity of ashes checked the draught. In spite of this, the temperature 
sunk so much that a little coke fire had to be used in the front on the 
grate. The refuse was not sufliciently burnt, and the few remaining 
embers were not capable of lighting the next sample. The decrease by 
burning was, according to volume, only 15 per cent. An experiment 
repeated after having fired up did not succeed. 

Experiments with added fuel were than tried ; as fuel, coke-breeze, 
was used. It was mixed with the refuse in the same manner as when 
mixing concrete. The mixture consisted of one volume of coke-breeze 
and four volumes of refuse. The experiment carried out on 31st of 
January was satisfactory, the temperature was good, and the decrease 
of the volume 50 per cent. ; 4*8 tons (at 1,000 kgr.) refuse were burnt 
in the first 24 hours. 

Before continuing the experiments, it was tried if less fuel would 
give the same results. On the 1st of February, one part (volume) of 
coke-breeze and six parts of refuse were mixed. The temperature sunk 
lower, and the combustion was not complete. In 24 hours 4*8 tons were 
treated, but the decrease in volume was only 42 per cent. 

The next thing to try was if a greater addition of fuel than a pro- 
portion of 1 to 4 would perceptibly increase the rate of burning. This 
experiment was carried out in 48 hours (on the 2nd and 3rd of February), 
so that the mixture was one part of coke-breeze to three parts of 
refuse, but it was proved that this addition was not advantageous: 
4*2 and 4*8 tons were respectively burnt, with a decrease of 56 per 
cent, and 53 per cent, in volume. 

The experiments were then continued with the proportions of 1 to 4 
during the days from the 4th to the 7th of February inclusive. In 
each 24 hours, 5 '4, 4*2, 4*2,5*1, and 5*1 tons were burnt. The 
decrease averaged 50 per cent, of volume. 

(6.) Experiments with better refuse, — The furnace was fired up 
with coke-breeze and on the 8th of February, at 2 o'clock, unmixed 
refuse was put into it. The draught during the firing was 22 mm. 
The temperature was rather better maintained than with the poor refuse, 
but still the draught had sunk down on the 9th of February in the 
forenoon to 12 mm., and the temperature was so low that a fresh firing 
with coke breeze had to take place. Experiments with unmixed refuse 
continued to give unfavourable results, as well as another experiment 
that took place in the night from the 9th to the 10th of February. 
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The next (lav the supply of refuse was not sufficient, and the luuit in 
the furnace was therefore in the night kept up with refuse that hap- 
pened to l>e in the gas-works, such as straw, paper, coal dust, sand, &c. 
In the day-time the richer refuse was burnt in the proportion of 
six parts refuse to one part of coke-breeze. Perfect combustion took 
place, but only 3 '6 tons in 24 hours were burnt. 

The addition of coke-breeze in the proportion 1 to 4 in these 
experiments gave 4' 8 tons per 24 hours, and a decrease of 58 per cent, 
in volume. 

I then tried to separate the finer parts of the refuse (ashes and 
sand), as it had been proved that it was these which most checked the 
combustion ; three riddles with different openings were used for the sifting. 

On the 13th of February sifted refuse was put into the furnace, 
which had l>een previously fired up. It burnt exceedingly well, and gave 
a high temperature. It caked more on the grate than in the earlier 
experiments, and the grate had therefore to be cleaned oftener. The 
stuff that had been sifted out was a mixture of ashes, sand, and organic 
matter, which afterwards smelt very badly, when left to stand for 
some time (the thermometer showed 54° C). 

As it proved that a considerable amount of this sifted refuse could 
be burnt, and as it was impossible during the next few days to procure 
a sufficient supply, I made up my mind to stop the experiments for 
some days, so as to get sufficient refuse collected and sifted to make 
more complete experiments. However, before stopping, I made some 
smaller experiments by burning sifted refuse from the 14th to 18th 
of February, mostly by adding coke-breeze to the finer matter that had 
been sifted from the coarser material. But even with a mixture of one 
part of coke-breeze to two-and-a-half parts of these finer matters, the 
combustion of the latter did not succeed. 

II. Second Experimental Period (from February 23rd to 

March 12th). 

Experiment with sifted refuse. — On the 23rd of February the 
furnace was again fired up, and sifted refuse was put in, and the stuff 
proved to be able to burn continuously without adding fuel. 

Even* 24 hours there was burnt, on the 23rd of Februarv, 12*4 tons ; 
on the 24th, 15 '4 tons, on the 25th, 13*4 tons. The decrease in volume 
was in the proportion of 83 per cent., 83 per cent., and 75 per cent. 
The openings of the screens used for these experiments were large, but 
afterwards riddles with very fine openings were used, by which only the 
finest ashes and sand were removed. This proved to be completely 
sufficient to make the stuff burn. 

The experiments of combustion gave the following results : on the 
27th of February, 7 * 1 tons were burnt with 80 per cent, decrease in 
volume ; on the 28th, and on the 29th of February, and on the 1st of 
March from 5*7 to 7*0 tons were burnt: on the average 0*2 per 
24 hours with 60 to 08 per cent, decrease in volume. From the 
2nd of March to the 8th of March, 7*6, 7*7, 7'1, 7*0, 5'8, and 
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5 9 tons were burnt per 21 hours with n decrease of 56, 60, 67,80, 
75, awl 75 per cent. 

On the 9th of March the refuse was so damp that a thorough -going 
treatment on the finer riddle was impossible. From the 9th to the 12th 
of March we tried how far this damp refuse could l>e burnt after it had 
been treated on the riddle with the larger openings. Complete combus- 
tion was passible, but was of course less rapid tlian with dry refuse. The 
damp refuse was burnt in the proportion of seven tons per 24 hours, 
with a decrease of 67 per cent, in volume. On the 12th of March the 
experiments ceased. 

B. — The Summer Experiments (from the 25th August 

to the 27th August). 

In these experiments the important thing to learn was whether the 
altered condition of the summer refuse (there being less unburnt coals 
and a great deal more vegetable refuse) would influence the combustion. 
As it proved im|K>ssible to procure unmixed house-refuse, stuff mixed 
with street-refuse had to be used. 

The first result (using the screen with the largest openings) gave 
perfect combustion ; but only four to five tons were burnt in the 24 hours, 
with a decrease of 70 to 75 per cent, in volume. The sifting had to be 
repeated, as the men were inexperienced, and because the stuff was 
mixed with street-refuse ; after this we burnt six tons in the 24 hours, 
with a decrease of 77 per cent. With this the summer experiment 
ceased. 

The clinkers withdrawn after the combustion formed a compact 
mass, in which glass, &c., was found in a molten condition ; they were 
just like the results of combustion from the English destructors. 

The al>ove- mentioned sifting (the finer stuff that had gone through 
the riddle) was examined in the municipal lal)oratory. It is unnecessary 
to state the details. The result was that the stuff is chiefly gravel and 
sand, and that the quantity of organic matters is very small. It hence 
appears that the stuff cannot be advantageously used for manure, while it 
is not innocuous enough to be used for filling up. By arranging the 
furnace so as to let the products of combustion l>e conducted above and 
under the sittings, the stuff can however be very easily made innocuous. 
We found that after three hours all water had evaporated, and all 
organic matters had been destroyed. When treated in this way the 
stuff may be used for filling up, or for roadwork, Ac. 

In summarising the main results of these experiments, I must first 
state that what did not succeed with this primitive furnace might very 
well succeed with a regular destructor ; and the latter would, of course, 
prove satisfactory in the cases which succeeded in our furnace. 

The furnaces I have seen in England had the advantage of drying 
the stuff lying behind a great deal better, especially the lower layers. I 
could find no especial reason for this, but is probably one of the things 
as to which a little alteration in the construction of the furnace mav have 

m 

a great influence during the experiments. 

I p. 2203. O 



210 Section VII. 

The experiments have certainly proved that Copenhagen house 
refuse, which had not been prepared, could not be burnt. Of the 
above-mentioned modes of treatment, mixture with fuel is not to be 
recommended, while sifting seems to give successful results. The 
sifting ought to be less primitive than in the first experiments. The 
riddles may be moved by steam generated by the heat of the furnace 
itself, and this may be the rational manner of sifting. The best results 
are obtained with riddles with openings of about £" to £" in size. The 
riddles ought to be constructed so that a riddle with larger openings can 
be substituted when the refuse is too damp to be sifted through the 
finer openings. 

The experiments show that the Copenhagen house- refuse, when 
sifted, is fit for burning, both in summer and winter, and can burn 
continuously. The quantity burnt in 24 hours, as well as the quantity 
and quality of the clinkers, are the same as have been found in other 
places,. especially in England. 

The expenses of a rational destruction by fire of the Copenhagen 
refuse will amount to the same as in the average of English cities. 

I am convinced that this destruction by fire of house-refuse, which 
is so satisfactory in a sanitary point of view, will make its way on the 
Continent. When this is universally acknowledged and carried out, a 
new link will be added to the chain of domestic and municipal sanitary 
improvements, which the Continent has adopted from England; 
improvements, for which not only everybody here present, but all 
inhabitants of the Continent, will have to honour and thank England. 



>-•••-* 



Refuse Burning. 

BY 

W. Geo. Laws, M.I.C.E. 



Any paper on refuse burning must of necessity partly include the 
subject of refuse removal, as before we can discuss the advantages of 
burning the refuse of a city we must know of what it consists, where 
and how it is collected, and what part of it, if any, is so injurious to 
health that it must be quickly removed from the neighbourhood of 
human dwellings. 

A short walk before breakfast in almost any part of London, or 
any provincial town, will furnish us with the needful data. 

We see the scavenger leisurely sweeping into the channel the 
" slop " or " dust " (as it happens to have been a wet or dry night), for 
which no theory but that of " spontaneous generation " has ever fully 
accounted. It is diversified by paper in every possible form (except 
the clean sheet), but especially from the advertising hoarding, and 
dotted here and there with countless and indescribable odds and ends. 
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Many of the latter puzzle us until we notice on tbe sidewalk carefully 
set out before each door a series of boxes, pails, buckets, and anything 
that will hold, or will not hold, the various offal of a retail shop, paper, 
again as card boxes, wrappings, and cuttings, with ashes, straw, and 
sawdust, bottles, tins, and scraps of food. 

If the district is residential there is more of the animal and 
vegetable refuse and less of the sawdust and straw, but still the paper 
and tin. If we liappen to be near a market, the slop, Ac. is rich and 
slab with relics of the particular goods dealt in. 

We notice that a rough selection is being made among the rubbish 
already. All that comes under the scavenger's broom is shovelled into 
one form of cart, while the " box ashes," as they are technically called, 
are tipped into another, and still others are filled from baskets carried 
by the dustman from the interior of the houses in the residential 
districts. If these latter are followed to their dumping place there 
is still the same variety and still the same staples, paper, ashes, coal, 
bread, waste food stuffs, and wasted food, bottles, and the all-pervading 
tin. And whether the walk be taken in London or the provinces, in 

» 

England or on the continent, Europe or India, there will be very much 
the same component parts, and but little difference in their proportions. 

The tirst thing that strikes one is* that amidst all this medley there 
is much that is useful, much that is harmless, and a good deal that is 
neither, but that these three classes are very badly mixed, and here we 
l>egin to touch the fringe of the refuse-burning problem. 

That part of the material which contains enough manurial matter 
to be worth laying on the land is easily got rid of ; and will piy its own 
carriage by rail far enough to clear the town of it, if sent as crude 
manure. If handled or treated in any way, either chemically or 
mechanically; its value is increased, but its cost raised as much or 
more. But the less of the other classes of stuff it contains the better 
the value as manure, and the wider the area over which there will be a 
demand for it. The best treatment we can give it is the negative one 
of not mixing it. 

Again a great deal of the scavenger's part of the refuse is harmless 
and may be used to fill up excavations or to raise land, without any fear 
of future decomposition, and here also we must not mix it with either 
of the other two classes or it ceases to be harmless. We have, therefore, 
three broad classes of material to deal with, and practically in about 
equal proportions :— 

(1st.) Crude manure, one-third. 
(2nd.) Sound material, one-third. 
(3rd.) Unsound stuff, one-third. 

This last class is the troublesome part of the refuse to deal 
with. It cannot be . uped, cannot be left alone, and spoils whatever it 
is mixed with,, we must get rid of it, and at any cost. 

Welly we can send. it off by rail and dump it in a convenient spot 
within the borders -of some other tfantaury anthority. ■ We do so, and 

O 2 



all goes smooth!) Ear ■ while unUl our of two things happens, 
friendly lir'iifliimiiriuj; jiiiilmi ii v changes its siiuiuirv iuspeetoi , and I" i: 
the first tln-h of official /.in. I takes til-- gloss off hie rirgin liroom by 
attacking our rubbish damp, and baring right on his side, mid well 
aware that he "'ill not tread on the corns of his nun masters, he cows 
himself with glory and needs us Further afield in search of freeb fields 
and paHtane new. 

Or wen worse, some ii >>< ' iliiv ibe heiiji gives i isiiike&ble eigne 

.it' being "ii Are and rouses the country tor miles around with hfdeoo* 
stinks, and the only lviiii-iU is to cover it with a thick coal of suuil and 
retire, lui-kv if not indicted. 

If mil tows is situated -n a tidal rivet the troublesome material 
i-uii l»- --'iii tn sea, l.iii ham again difficulties heael us. 

for ; . i .- ...i 50 dap in the year the barges will not be ablet 
over the bar. In the winter season there mar he a. lull week at* 
when it is unsafe to venture owt, 

Wu must, provide barge room enough for a week's supply hi he 

kept on hand, and '<> be kepi where it is pretty rnim lo be at 

iinisjiine, real or imaginary, ii matters litlhr which. 

When we hiive got it I'iiirlv mil to .sell We liml lliiil One half of 

Boats, and though with the best intentions we have cast our refase i 
the waters, after man] days it inaj return to lis and strew the bead 
at some neighbouring watering place, and again we are in trouble 

On the whole this is a dirty way of keeping the town sweet, and 
should only he adopted in eases of emergency, and until better means 
can ln> devised. 



■ look for some means by whii b th 
our own boundaries and 

.-iiilalile. It is a] Deal boi I 
n at all ;i cheap pUrn, and 
But it is fait 



After nil then we are 
obnoxious third can be dealt with within 
destruction by tire seems the only course a 
clttnun mode of ntftpi^g our end, h is a 
worn, it is at present an unpopular one. 

mill always available. 

Theoretically, ilie stuff should be sorted and utilised, the useful 
parts .si ih I, and the refuse mode into manure. Unfortunate!] this 
I'Hiin.ii l«- .lime b) town authorities at even a reasonable cost, and tbj 
miiniuv making part gives rise In unholy si. n. lies. 

Private enterprise imiv succeed in paying expenses, add even h 
getting a small profit, but this lins not yet lieen proved j e. it:ii ul« 

public bodies cannot — first, because they would be m onee indicted far 

doing what private manufacturers may tin with impunity j sec By, 

l ause there is no finality with public bodies, and they on 

trying new and costly experiments, and making expensive abjentiooa to 
Ihejr plant which swallow n]> am |«issihle .■eoinuiii. 

It is :. pity that popular prejudice should have turned bo stroagrj 
■gainst refuse burning, as it certainly has the meril of verj tprickh 
resolving deciiiilpusahle and, therefore, dioigerons matter into ii* first 
elements, I with n minimum of nuisance in the process, 
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Even a large destructor furnace in full operation docs less to 
pollute the air than the smoke from an ordinary dwellinc-house. But 
popular prejudice is always unreasoning and generally unreasonahle, and 
the more formidable on tliat account, as it is hevond the reach of 
argument or proof. 

The destructor furnace is pretty well known, heing merely a wide 
hut shallow arch generally with the fire grate laid on a slope to facilitate 
charging. This is done from the upper end, the stuff being tipped 
down a sort of hopper mouth and pushed and raked in a uniform layer 
of about 12 or 15 inches thick, over the glowing eml>ers of the last 
charge. 

This description really covers the essential principle of refuse 
burning, — a fin* grate of considerable area with a tire of moderate thick- 
ness and a good draught. 

Very few real improvements have been made on the original 
pattern, and in most cases complication has only served to increase cost 
without improving the residt. 

Various plans have been tried for applying a forced draught, and 
though they have given good results, yet, when brought down to the 
final test of the cost per ton burnt, their supposed advantage vanishes. 

A fault which has more than any other led to partial failure and 
public complaint, has been insufficient chimney power. Shafts have 
been built with too small an area for the work to be done, and hence 
too rapid a current. 

The material burnt is one which naturally produces much dust, and 
a quick draught carries this dust with it out of the chimney to fall 
somewhere in th/. neighbourhood and causes a nuisance and legitimate 
complaint. On the other hand a shaft of twice the area would do the 
same work with a current of half the speed and most of the dust never 
reaches the outer air, but can lie caught in very simple dust -traps. 

The writers experience decidedly leads him to prefer an ample 
natural drought (which may even require to lie stopi>ed down by dampers) 
to anv of the forms of forced draught, which are an expensive way of 
getting work done by machinery that is too small for the purpose, and 
only justifiable where space is unavoidably limited. 

The state of the material burnt leads to another form of nuisance. 
It contains from 25 to 40 per cent, of water, and sometimes, when sludge 
is burnt, oven more. This moisture must be driven off in the form of 
steam, ami however hot the fire, a certain time is occupied in the ptutial 
distillation, and fumes and empyreumatic vapours are carried over with 
the steam, which, however innocent, are very distinctly traceable by 
smell. 

That they are harmless makes little* matter, they are slightly 
pungent and aromatic, but distinct enough, and the honest British 
ratepayer has a nose of wonderful power when applied to the detection 
of official sins. 

To meet this difficulty the fume-cremator has been devised by 
which the viqwnir from the destructor cells in pausing to the chimney 
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is drawn over " lied of nieiindescetil enke, mid in so passing is inis.il to 
n heiit of 1,200° to 1,50(1°, practically completing the partial ifatiflttfton 
I'umiii.in'.'il in tlir cells, and roaol-ruig the empyi^matic vapours into 
their primitive gases, odourless at lust. 

The fiinii' ere inn tot' has effectually met ii real want, ami gone Ear to 
render possible the introduction of the refuse destructor into ntnatjoaa 
where prejndier would otherwise have lieeii too strong for it. 

It may be useful i ogive the practical results of a trial of refuse 
burning extending over five years, in which care has been taken to eat 
down accurately every iteui of expense, and so to arrive at a reliable 
result, in uo way biased by trade consiaeratMKui. 

The authorities ..[ Neweastli--upon-Tyne in 1885 determined tu 
make a triul of refuse burning, and having secured a suitable site OB 
their own property, put down the plant for n destructor of 12oeHa. 

Wishing to feel their way, they erected at first six only of these 

eells, which were ei>ni|ileled ill June 1S.SII, and have been -hii'lil 1 

burning night and day ever since. 

The capital coat of erection was 5,060-T., which included a erdnmey 

shaft large enough for 12 Cells, Mid rdso roads, tramlines, and otha 
works necessary for the linger establishment, so thai the. 
12 cells now just, completed hi"- coal in nil TjOOOl, 

The resulta now given lire of the working of the si\ cell* only, 
unit thev have been debited with the roll capital si Bret totpeaded, ria., 

5,060/. The interest on this has lieen taken at f per eent. being one- 

hulf per cent, more than the Corporation of Neweaslle pnvs on it* sink. 

Ho charge (or redemption 1ms been taken into- account, It being 
considered that where the plant was fully kept up by repairs ml 
renewal**, a fairer estimate of the actual coal would !»■ arrived ni by 
taking interest only on capital, and charging repaira and renawaai ai 
they occurred. 

The site on which the works stand had been let bj the corporation 
for market gariiens at hi. per acre, and when handed nver to tfwSanltatn 

Committee tile rent Was raised to 101. per arre or 267. for the L'^ ;iei, . 

occupied. Bates and taxes are charged as paid, the site bring within 

the boundaries of another authority. 

A careful and regular account has been kept of all the material 

brought to the destrnetor. 

A charge of Is. per ton is made to all private persona, trades 0, 

and Others, whn send refuse for burning, .old also ivbeti diseas 
food stuff* condemned as unlit, for use are dealt with. 

Clinker and ashes are sold to contractors and others at what] prices 
they will fetch, and when used by tin- corporation themselves HI 
charged at the same prices tis piid by the public. 

These various receipts are treated as credit items and de du c t ed 
from the total cost of burning. 

Tile remit of the whole live year's work is as follows : — 

Wehave burnt 61,120 tons of material at a nett coat, iadndinj 
all expanses, of 3,097/., making the cost of burning just pr-er I*. par 

ton, or more exactly 12'16V/. 
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This cost may be divided thus — 



Interest, rent, rates, taxes, <fce. 
Repairs and renewals - 
Labour 


Per cent. 

- 37*6 

- 8-8 

- 53-6 


Per ton. 

d. 
456 
1-10 
6-50 




100-0 


1216 



With respect to this last item of labour there is a somewhat note- 
worthy fact to record. For the first three years and a half the work 
was done by two shifts of 12 hours each. At the end of 1889 there 
was considerable agitation in the labour market, and the gas stokers got 
a very material reduction of hours and increase of pay. The destructor 
men claimed a similar change, and the shifts were reduced to eight hours 
each, that is, three shifts are now employed working eight hours and 
resting 16 hours. The wages, by agreement with the men, remained the 
same per shift, so that the cost of labour was raised just 50 per cent. 
Naturally it was expected that the cost of burning would rise propor- 
tionally, that is, about 25 per cent., as labour formed about 50 per cent, 
of the work. 

On working out the results, however, at the end of 1890-1 and 
up to date, the cost of burning, which up to the end of 1889 was 12* 3d. 
per ton, has actually fallen to 1 1 • 9c/., or nearly Jc/. per ton, while labour 
alone for the first three-and-a-half years was 6* 9c/., and for the last 
18 months 7'7d. per ton. 

This is an interesting and significant fact, and though perhaps it 
is really more suited for discussion in another section of this Congress, 
yet the writer cannot but call attention to it as throwing a light on the 
labour question which must be specially interesting to engineers. 

Here is a case where with identically the same plant and machinery, 
a lessening of the hours of work by one-third, viz.. from 12 to eight, 
while increasing the total wage paid by 50 per cent., actually so far 
increased the output as to slightly reduce the cost per ton. It would be 
interesting to have the experiences of other employers of labour in this 
direction. 

To return to the experience gained at Newcastle, it appears that, 
with three shifts of eight hours each, the burning capacity of each 
destructor cell is slightly over 2,500 tons per annum, or eight tons per 
day of 24 hours. When it was attempted to increase this output it was 
found that the stuff was not so well burnt and that the residue was more 
bulky. 

As nearly as can be estimated the total residue is from 25 to 30 per 
cent, of the material burnt. It consists of a hard clinker, which has been 
found very useful for many purposes, and of sound dry ashes, which 
readily sell at 6c/. per ton. up to the full demand for tbem, but so far the 
output far exceeds the demand, and the unused part is tipped into an old 
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quarrv where it is gradually forming useful land that will one day come 
into the market as building land. 

The clinker has been much used for making the concrete bed iu 
which the sanitary pipe sewers of Newcastle have been laid for the last 
nine years. It may l>e mentioned in passing that an ordinary sanitary 
pipe when thus laid in concrete for half its depth is just doubled in 
strength. A pipe 12 inches in diameter, which laid in clay, bore 30 
cwts. laid on it lief ore breaking, when laid in concrete required three 
tons to break it. 

The great difficulty in the way of refuse burning is the securing of 
suitable sites for the furnaces. It is not easy to overcome the prejudices 
of the people, and each ratepayer is anxious that the work should be 
done at his neighbour's door and not at his own. 

Probably every householder runs more real risk from the keeping of 
his own share of the refuse in his ljackyard than from the burning of the 
offal of a whole district within 50 yards of him ; but the people have a 
great deal to learn as to their own interests and their duty to the com- 
munity, and till a great stride lias been made in that direction a needful 
reform will be cramped and hindered, and where not actually prevented 
will be saddled with difficulties and expense that ratepayers of the future 
will regret. 

It is important that refuse destructors should l)c central for the 
district which they serve so as to reduce the cost of cartage, which 
generally far exceeds the cost of burning, and for the same reason thev 
should Ik» placed on low rather than on high ground so that the loads may 
be downhill. Taking Newcastle again as an example, carting the refuse 
up or down hill makes from 1*. to 1*. iSd. per ton difference in cost, 
more than the total cost of burning. 

There should also be a ready means of getting rid of the 30 i>er 
cent, of residue which does not so far find a market. If this is to cart 
again, the cost becomes heavy. 

The real value of a destructor is, that however clumsy and costly 
the plan of burning our refuse may be, it is at any rate effectual as a 
means of getting rid rapidly and completely of readily decomposable and, 
therefore, dangerous matter. 

With proper destructor power and efficient daily collection of refuse 
it should always l>e jwssible to get rid of dangerous materiaf within 24 
hours, l>eforc it has time to ferment and develop its peculiar powers. In 
no other way can this be done with so much certainty or so quickly. 
There is also this further advantage that by so dealing with aWit 
one-third of the refuse we render another third saleable and the re* 
mainder harmless. And the cost of this advantage is 1*. per ton on 
one-third of the refuse, -id. per ton on the whole. Surely not an 
extravagant price. 
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Ne wcastle-on-Tyne. 
Five Years 1 Refuse Burning. 



Refuse Burnt. 



Box Ashes. Ashpit Stuff. 



1886-87 

('J months.) . 

1887-88 

1888-89 

1889-90 

1890-91 

1891 

(3 months) ! 



Tons. 
6,675 

9,7«»4 
10,356 
11,631 
14,263 

3,700 



56,389 



Tons. 
405 

542 
546 
584 
390 
100 



2,567 



Market 
Refuse. 



Tons. 
210 

313 
323 
314 
403 
100 



1,668 



Condemned 




Meat and 


Total, 


Bedding, ' 




Tons. 


Tons. 


27 


7,317 


116 


10,740 


91 


11,316 


93 


12,622 


142 


15,198 


30 


3,930 



499 



61,123 



1886-87 

(9 months) 

1897-88 

1888-89 

1889-90 

1890-91 

1891 

(8 mouths). 



Cost of Five Years Refuse Burning. 



Rent, Rates, 
and Interest. 



£ *. d. 

230 

247 

215 

245 

245 

60 10 



Labour. 



£ .*. </. 
207 



317 1 
317 17 
355 9 
492 19 
123 5 



6 
3 
1 
2 




1,272 10 , 1,818 12 



Repairs and 
Renewals. 



Total. 



£ .». d. ! 
21 ■ 

• 

74 7 8 | 

41 13 6 | 
53 16 2 

86 6 10 

20 



£ 8. d. 

458 



638 9 
604 10 
654 5 
824 6 



2 
9 
3 




203 15 



297 4 2 I 3,283 6 2 



For Burning 
Private Refuse. 



Receipts. 



For Clinkers and 
Ashes Sold. 



Total. 



1885-87 

(9 months) 

1887-88 

1888-89 

1889-90 

1890-91 

1891 

(3 months). 



£ s. d. 

4 10 8 

32 4 4 

34 4 8 

34 4 6 

48 

12 



165 4 2 



£ s. d. 
26 13 6 



121 8 8 



£ *. d. 
31 4 2 



30 5 


6 


62 9 10 


24 6 


6 


58 11 2 


16 17 


5 


51 1 11 


18 12 


9 


66 12 9 


4 13 





16 13 



286 12 10 
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Total cost 
Deduct receipts 


£ s. d. 

- 3,383 6 2 

286 12 10 


£ s. d. 
3,096 13 4 

61,123 tons. 

Per cent. 


d. 
12*16 per ton. 


Net cost 


3,096 13 4 




& t. 

- 1,272 10 

- 1,813 12 

297 4 


Per ton net. 


Rent, &c. 
Labour - 
Repairs - 


d. 

= 3761 
= 53-60 
2 = 8-79 


d. 

= 456 
= 651 
= 109 



= 12*16 per ton net. 
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How best to Dispose of the Refuse of Large Towns. 

BY 

William Bruce, M.D., LL.D., Medical Officer of Health for Ross 

and Cromarty. 



+•♦•♦- 



This question has now narrowed itself down to destruction by fire. 
It has become impossible to deal with the many and various waste pro- 
ducts of the household in cities by any other means. Their value as 
manurinl agents is not equal to the cost of transport, and year by year the 
sums paid to the dust contractor for his trouble in disposing of refuse 
increases. Such being the answer to our query, what, then, is the best 
form of destruction ? Is it to be by one large or many small destructions ? 
The objections to large destructions are (1) the great bulk of the pro- 
ducts to be dealt with, (2) the great expense of transport of the material to 
be destroyed, (3) the dangers of diffusion of disease, the necessary 
offensiveness of the process, and the noise of perpetually rumbling carts 
along the route traversed. 

The advantages of small local destructions would be proximity, and 
the saving of the expense in cartage. 

It has occurred to me that the l>est form of destructor would be a 
portable steam-engine, provided with a suitable fire-box, into which all 
combustible matter could be thrown. The heat generated by the burning 
of the refuse would, I calculate, be almost sufficient to propel the loco- 
motive. Trucks would be attached, into which the cinders might be 
passed, and these could be stored at suitable depots, such as railway 
stations. The plan of operation would be something like the following : — 
The traction-engines would start, each on its rounds, at 12 o'clock at 
night. As the engine passed along a particular street (notice having 
been previously given of its route), the ashes and other matters would 
l>c taken away in buckets of a suitable kind, and emptied into the furnace; 
and so, progressing slowly, the engine would finish its rounds about 
5 a.m. next day. 



i Di*pott <>l the Befim <\t targe Towns. 
I'lii- chief difficulty would be the smell of the gates set free. This 

Befld rml IfOlilili' n- iiimdi. -niiv. 1M, n! lull"! nil t he houses would lie stmt 

ngine pawed ■Jang, and, 2nd, effectual Bnum by st-'om-jw 

iir othei ivi-i-. can Is- easily devised so us In make sure tlml every inch 

of gea i- banted nu before being allowed to escape into tbs atmosphere. 

\<, dVmbl r certain amount of noise and rinratton wsuM acwmpan] 

riieae might 1>.- mel by special construction of the engine, 

by eti&nlons of steel, so to speak, on Hi" wheel. On the whole, i( may be 

■■ i that the noise and vibration would lie leas than the noise 

inn! r bline of carta, it would In* very aaay !<i show how this process 

of disposal of waste matter would 1m' cheap. Tate the Ions of waste 

paper aJ ■, and the bulk it oocupiea, carried miles and roSes away , h beo 

it ii mill !■-• disponed of so easily by incremation. Ii i.- m.i altogntlMi ■ 
far fntrtwiil kin that, in thnesof plague and peatuanM-, l aM p- adon mi^lii 

in' brought to the very doora where death and uSeease wnm playing 
baroe, and all traces of their progress at once dealt with ami disposed of. 



DISCUSSION. 

Mr. Manning said there was one way of disposing of solid refuse 

whie-b bud not boon alluded to, it was the way solid refuse was disposed 

i Paris. The garde net-!i theru brought a cart-load of carrota and 

cabbages and look away a cart-load of refuse from those vegetables, and 

that was used as manure, ami it formed a manure of a very valuable 

character. If thej wore afraid of any smell by its decotuposilii>n bulon.' 

got into the (•run nd iln.-ri' "n ■■ ph.nl.) of antiseptic products of a liquid 

■ sulid character thai would suspend tor a time the decomposition of this 

■■ ':!-.,■ 

M*. Henry Wniley, su|Ji'!-iiiU''idi'm. '■!' (he Health Department of 

I . ii of Manchester, said Mr. Jones bud menti d (lull, in the 

run I. they wen- a long way behind the Sooth, He wished to state that 
in the north they bad bean burning nfnae fur the last Hi years. The 
Manchester Corporation were the first to build destructors, and they had 
continued their use ever since 1874 5, and were now burning at the rate of 
ftjplJOOtons a year. They had destructors of nearly all kinds working. 

Thorenoro s i that were antiquated, and difficult and expensive to work 

and Others which tbey had given up. It would be observed that Fryer's 
Patent Instructor was copied from theirs in 1874 or 187&. The refuse 

then tipped from carte, and the material had to lie. dried before cal- 
cination, by the heat from the furnace door; the steueh went up tho 
chimney- bnt this was noi the ease now. with the in-" destructor, 
Mr. Jones had built a cremator, but that was nn[ at all necessary. The 
nfnae wenl in at the wrong end nf the furnace. It ought to go in at the 

neucemeiit without any bundling ; sverybody objected to handle 
such stuff. He was ashamed to see men handling it, particularly that in 
the north, which was very bad to deal with The principle waa altogether 
wrong. The stuff ought to go in at the front and be projected mechani- 
cally, on movable fire-bars, and empty itself automatically, without being 
handled, &Tn fume-cremator was required, became it cremated as it 
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Sertion l It 



wt .Mi . .in. If ii. lint in. i, i Inn ilu'i'c was ii special i in n :n ■!■ -■! ■ 
vented bj Mr. Doris, Inspector of the Alkali Works. Hoobdah 
town In construe! it , and I if lii'lirviil that Manchester whs tin: iii/xt. Ii 
•lid its Work adiiiiinlilv. In 11 l'iiriiiic>\ sueli as they bad in .Mi.ih li.-i- r. 
they could barn 10 or 1:2 tons in &4 hours, and destroy fiie fumes from 
tha evaporation of til»i gallons nf mini' ;iiir hour, and there was no smell 
given off \>j the chimney. He wished to mention the nutter, beoauae 
tboy had mot to devise the beet means thai oould be adopted. In Man- 
chester they had to get rid of a thousand tone of refuses tiny, and Ihov 
did it in various ways. Of course it was objected to everywhere. Tin.' 
t-nly sensible people he bad to deal with were the thinking narking 
pheKW who fully appreciated the difficulty of (be matter, 
people said, " Go tniywhere. but do not come to us; go im 
district*." Be did not believe in Unit. He thought each locality Aottld 
hour its own share, and he hope! thai the time would come when every- 
body would i»' made to liuru his own refuse, It was a very simple nuW h [ 
and eaved a great ileal of expense. As to the clinkers that, came nut of 
the furnace, it wa-i abominable, to have to draw the fire out nn-i two 
hours. It was worse than being in u gas bouse. When sprinkling it 
with water to cool it, the stench from i! wm worse than the Fames from 
the chimney, and people oomplained of it most bitterly. The du*t, 

also, was very lmd. In Louden, all the ii. i_-lil>uiu -; ,■ plained of ttie 

dust. They hud no daat in Manchester. They had had complminta sboiri 
paper, bat they bad riiniilied ihat. After the Congress, nobody irould 
hum paper for the Baku of burning it. They would make paper of it 
again, and there would be no more complaints On that subject. Willi 
regard to the remark made hj Dr. Bruce, they bad tried thai plan of 
collecting the refuse at night in Manchester, Tin y did no' try it with a 
steam-engine, but tut tramways. Bui let thorn fancy having to carry tin 

refuse at ■ large city from bouses, many of them i 'e thau a mile dfslnl 

from the tramways, and the suggestion became obviously impracticable. 
They converted most of their clinkers into mortar, of which they made 
iVoin LO t.i 12 tone R year. It was the beal mortar in tb 
everybody used it, except the jerry builder.-;, 

Mr. Washington Lyon said that, as Mr, Jones had mentioned 
Dr. .Saunders, Medical Officer of the i 'it y of London, and had also referred 
to the destructor naed nt Lett's Wharf, ti few words from him [Mr. Djod] 
would not be out of place, as be had taken purl, in the deputation thai 
went with Dr. Saunders to Leeds to see tin lirsi. destructor, 'lie' h-miIi 

whs that they, after some little difficulty, did persuade the i 'orporation 
of London to adapt the destructor ; but In agreed with Mr. Jones that, 
they were not using that destructor properly. There WM a prejudice 
OBI the part of some of the old officials against adopting ti. 
improvement! , mid until they get some younger men and 
mure Congresses like, the present, they would have great difficult] En 
adopting modern ijitema of getting ml of the peruse. If the) qquH 
only get the vestries and local lx>ards to attend snefa Dong 
Would be e>bloU> advance. He had been on the Comberwoll Boat 

;til and V' years, and had been fighting ibis tpicsiion from ti hj | ..■■:.. 

ii,. i,.- mghl il hofbre the hoard only the other daj . A deputation went 
to Ealing lo tseo the destructors there. They all cams back delighted, 
i'Im -rii. -i . . 1 1 1 1 1 r i t r ■ ■ ■ ■ passed a resolution to adopt them, and when thut 
resolution want before the hoard the gent lemon on the boan 

ii 1 1 wail a little longer." They all knen whftl 'I emit. Tbcy 
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eoold not b 

health ipufltio 
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DM! KM BHttl 'hut WM 40a* ill. 'Hi. Illllllllrcil IhpI1"II' 

u-ried out. ilr believed ih-y wove ],.-., i, :; light d[ tba 

lonnexioa with dnal In tba Corporation oi I Lob, 

erection of thoir destructor, there vers about 100 women 
naplojed jn separating tba dust Mid i-nijin -ih . 1 1 n i 

10*00 bam It II ln-iii:;- nl null 1111 iHieii|nHii>i. Thi y .-iic.-inli-.l. h.. |iclii<vcd, 

■ .,i ,.t this system i but be beard that some of then women 
*mh siii I employed in doing partoftb* work, separating paper from tin 
rabbiah, wban a • fen boon tie whole at It nuald v destroyed, nnd 

11 residue left which would do no mischief to anyone, hut win, h 

i..r building purposes, tar pining, the inundations othwm**, ate Burelj 

I In- day m eome Wbeil ilnv should try to adopt IQBM Of these systems, 

and not— as they wen doing bod distribute liseaie in nil directions 
liy wndiag tfaeii filth all uvor dilfcrunt i-urls -.'I London, 

Mr. Alliott said* very Inrgo number ol t in- IWiwxiw [o which refer- 
ence had been da had come undo his own personal observation. Tli.> 

number of cells of Fryer's ile-strm ■tor whirl, hud actually been constructed, 
:uiil wi-ii> in operation and ready for operation, would be mora like 30*' 

than BOO, the number menti id in the paper, and those cella were 

capable of dealing with from Si I to 100 toui of irl'use each hour in a day. 
l ■ ■ ■ r i i,i ii. -mum'.: r.in-, lit' 1 that caarwteV by means of fire 
Ma attending, and extending somewhat rapidly, would be shown wheii 
lie stated that during the present n-ii! 1 -uim-rliirrj like I"" cells would be 
constructed and put t'> work, rnpnhle of dealing with something like 

250,000 tons of refuse i wily- taking Into oonsideralior, that sewage 

work whs stopped <m Sunday, and oft..-n iilso for n parti t Saturday and 

■ f Monday. One applicati f tin- syBttm of burning 

refuse had not bean mentioned. It was not because Mr. Jones was ignorant 
ofit thai it had escaped hia attention, but perhaps be thought it irottld 

■ :;ilii in teres ting, It was the nduptiuti oi ' u special miniature 
■ iniirli of the destructor type, for dealing with such material 

:u hospital refuse. Such niatei'iu] was of an iM.iilnii.-l> < li (Ti < m ] t chuiaeter 
to deal with, because much of it wns infectious. It could Pol with -ai.-i i 
be earned through Ihe streets or burnt in pny ordinary ftre, It was t 

great nuiaanoc, and, if buried, the danger fr it was not altogether done 

away with; and special furnace*, very much of the destnretoi 

bean introdnoed for the purpose of dealing with it. Whilst daafructa 

furOBCea of various kinds lisui bceti crirleil in dilleient places, vet lli-m 
K-ai only oue class of those furnacea— tba Fryer's furnace— which so far 
bad been adopted in any considerable number of towns. There was no 
other class of furnace which at the present time was uped in more than 
two, or, at the very most, three places. Mi*. Whiley had referred to the 
use of destructor furnaces in Manchester. It was quite true that whan 
Mr. Fryer first patented his destructor furnace, Manchester ffM die 

■ | 'I I bill [i::l. III. <1 lur- i- ; bill U lirll Mr. Wbil.-v s.iid thai 

i.i |.n-f. iii Manchester was abend of all tho rest of the world in. regard to 
thest matters, I"- must be ignorant of whal the real of the world wax 
ihiiiiLr. At any rate, the merits of thu system in uao there had not been 
ad obvious to thoso "lr, visited Uanchestar as to lcml to its extensive 
iir|.i|.ttii]i elsewhere, a- ha-i he.n the 0O86 with some Other furnaces. 

Kr. Joseph Hall (Borough Surveyor, Cheltenham), eaid Ihe only 

-in 'I to ipealc "ii was Mr. Laws' reference to the employment 

of labour. Ho had been through the same experience, and would fully 
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confirm it. He had tried it with lamp- lighten, with street-sweepers, rt-ml 
with every department. He found that by taking off the half-day on 
Saturday they actually gained by the alteration, and did nut lose l>> i' M 
all. He fonnd that with the street -sweepers he could increase thtr 
quantity of work by one-fanrtb, anil the wages by one-fifth, *o that they 
got more work done, and better done at the same time. More work was 
done at a slightly loss cost. They took two sections of men, and dealt 
with one on one plan, leaving the others as they wore, Those that were 
dealt with under the now system he watched every fortnight as they ramo 
in the pay-tnblo; and he believed it simply amounted to this, that ibi-y 
were getting better paid ami therefore better rod. Tho whole question 
of labour resolved itself into that. If they were to have a fall day's lalionr, 
such as they would expect from the best men, they mnst pay the others 
so that they could get that amount of food which would enable them to 
do it; and he did not think the ordinary rate of wages in many port* of 
Knglaud would allow of that. Where wages were 15k. a week they would, 
as anile, get more work for 18»., and better value than they liid lor 
the 154. 

Mr. C. Jones did not know that he had very much to aay in reply >'> 
the criticisms that had been offered. They had been all lair, uid ttw 
remarks of their friend, Mr. Whiley, had been portion l.irly .so i ■ ti ■ ilii 
not mind an occasional dig in the ribs. They were all striving for one 
end, viE., to bring about a fine and splendid result from the Congress, and 
he could not but think that its outcome would he such as he would be the 
first to recognise, that tho best man, the bust apparatus, would win. In 
travelling about hither and thither in connexion with the Association 
of Municipal Engineers, thoy bad gathered up ideas from one and 
another, which they had made use of, improved open, and done the 
best they could in connexion with- He did not think there had been a 
single criticism made which he could call adverse. Nothing could be 
more interesting than the question of purification by fire, and, no doubt, 
ultimately they would have to consider the question of the destruction 
of London sewage rather than sending it out to sea. It was the third 
heading of the Royal Commission upon the very question to which they 
had been referring, and he was only surprised it had not been brought 
forward in connexion with their various societies. 



Mr. W, G. Laws said (hat he, unfortunately, was not in lie room 
whou Mr. Whiley's statement was made. Some years ago he went to 
Manchester, and Mr. Whiley very kindly showed him, and some of the 
members of tho deputation that went with him, the whole of fin 
process by which the refuse was dealt with. They were nctreu 
with the great ingenuity displayed in making use of every possible thing 
which had value in it. Mr. Whiley was kind enough to give the figures, 
and he was sorry tho thing was not more widely known. It was, however, 
very uell known within a couple of hundred yards of the place, tiny 
coald not mistake it. When ho got home, ho worked out Mr. Whiley's 
figures, and, to his surprise, ho found the cost of refuse removal and 
disposal in Manchester was 5s. per head. In Newcastle, where they did 
not go to that extreme, thu cost was 2*. per bead. He would admit that it 
was upon Mr. Whiley's experiments, at Manchester that his belief win 
chiefly founded, that it was better to let the stuff alone than to try i.> 
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\ Wl&iley, in explanation, said Manchester was not a water-closet 
town, and the 5#. per head included dealing with the faecal matter. That 
accounted for the difference between 2*. and 5*. 



Tll6 President said there had been handed to him for presentation 
to the Section two very valuable books by Dr. Samuel Abbott, containing 
the result of experiments in America, one on the purification of sewage and 
of water, and the other on the examination of water-supplies. He was 
sure the Congress would authorise him to convey personally to Dr. Abbott 
their verv best tlianks. 



Friday, 14th August 1891. 



The Chair was occupied by 
The President, Sir John Coode, K.C.M.G. 



<>,«>*>■ 



Municipal Engineering. 

BY 

H. Percy Boulnois, M. Inst. C.E., Fellow Sanitary Institute, Past 

President, Incorporated Association of Municipal and County 

Engineers, and City Engineer of Liverpool. 



When I submitted the titles of one or two subjects to the Com- 
mittee of Selection of this Section and their choice fell' upon that of 
"Municipal Engineering," I felt some difficulty in dealing with a 
subject of such magnitude in the short time which is allowed for the 
reading of papers. It will consequently be necessary for me to exclude 
all detail, and to condense what I have to say into as short a compass as 
generalities will allow. 

In the spring of this year, the " Times " and other newspapers 
contained some controversial correspondence upon the " Growth of 
Local Indebtedness," and when we consider that this growth has been 
mainly due to sanitary and other works carried out by municipal 
authorities throughout the country, it will be seen that the office of 
" municipal engineer " to a local authority is of some importance where 
the disposal of such large sums mainly passes through his hands. 

Sanitary engineering as a profession is of quite recent date. Fifty 
years ago very little attention was paid to sanitary matters, and the 
importance of pure water, of fresh air, and of the quick removal of organic 
waste were but little appreciated. Early in this century it does not 
appear that any towns possessed an officer whose duties were to deal 
with such subjects ; and although a few of the larger cities became alive to 
the necessity of some action, and about the year 1840 some appointments 
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were made similar to that of the " town surveyor," it was not till 
the rear 1817 that this officer was Jirst legalised under the Towns 
Improvement Clauses Act (10 & 11 Viet. c. 34. s. 7 # ). This was 
confirmed in the following year by the Public Health Act, 1848 
(11 <fc 12 Vict. c. 03. s. 37.), and is now law unxler the Public Health 
Act, 1875 (38 & 39 Vict. c. 55. s. 189). 

In the early <lavs of the " surveyor," as he is legally called,' his 
work was, as a rule, very different from what it is now. In a paper by 
Sir Henry Acland, read before the Association of Municipal Engineer** 
and Surveyors in 1876, upon the Relation of Modern Engineering to 
Public Health and Local Government we find the following: — 

"In the Public Health Act of 1875, the summary of all health 
enactments, the name of engineer does not once occur in the 343 clauses. 
He is still the old i surveyor ' we all remember, the plodding, energetic 
man of highways and byways, whose Anglo-Saxon vigour broke forth 
from the garb of corduroy, from the measuring tape and links into the 

transcendent skill of Macadam." " But then the 

surveyor of the present day may be called to advise on anything, from 
the form and cost of an earthern syphon trap, to the calculation for 
work to be done by engines which are to supply half a million of persons 

with water to be responsible for the construction of 

sanitary mechanisms, from a housemaid's sink to an intermittent down- 
ward filtration farm. . . ... . He is to be able to carry out all 

measures for prevention of infectious diseases advised by the medical 
authority ; he is faithfully to observe and execute all lawful orders of 
the Local Government Board which mav be hereafter issued." 

These words, by so eminent an authority as Sir Henry Acland. 
summarise the development of the town surveyor into the municipal 
engineer ; and the duties of that officer which he has touched upon open 
up the next part of my paper, that of the real work of the municipal 
engineer. 

As I have already said, it would be impossible in a paper of this 
description to detail all the work which this responsible officer has to 
execute, and I have, therefore, prepared the following diagram, which 
will, I think, graphically describe some of the ramifications coming 
under the head of municipal engineering : — 

Having described the ramifications of the diagram, and briefly 
alluded to the engineering and other topics thus set forth, I feel sure 
you will agree with me that municipal engineering requires a large and 
varied experience, unremitting labour and attention, and a constant 
acquisition of knowledge. On the public advantages derived from this 



* The section is as follows : — 

" The Commissioners shall appoint, subject to the prescribed approval, or where 
no approval is required subject to approval by one of Her Majesty's principal 
Secretaries of State, a person duly qualified to act as local surveyor of the paving, 
drainage, and other works authorised under the provisions of this and the special 

Act and the Commissioners with the like approval may remove 

any such surveyor." 
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officer's work I will not dilate ; well-paved and lighted .streets, well 
sewered and drained towns, pure water delivered to all parts of our 
dwelling-houses, the sanitary improvement of those dwelling-houses, 
public recreation grounds and parks, the amelioration of the condition 
of the ]>cople, and many other things, all speak of the work of this 
officer. Time will not permit me to more than allude to his present 
position. I fear it will he many years l>cfore the unostentatious 
character of his work will he fully appreciated : local government is 
nearlv alwavs decried ; the necessity for taxation in order to carry out 
unproductive works will for a long time he unpopular; but I believe 
that the day will come when nations will cease to glorify in politics, 
war, and pom]), and when those who are engaged in the daily task of 
battling against disease and death will take that position in the world 
which I believe is alreadv accorded to them bv those who are advanced 
in thought and science. 



>-oOo-«- 



DISCUSSION. 

'. H. A. Roechling (Leicester) said the chart which Mr. Boulnois 
had beeu good enough to prepare for that meeting was a very excellent 
one. The municipal engineer had often been looked upon as a being of 
no importance whatever, but when they came to look at that chart they 
fonnd that it included six different heads, 27 sub-heads, and 72 others, 
making altogether 105 different subjects for which the municipal engineer 
was responsible. It was his (Mr. Eoechling's) happy lot to servo under 
one of the most able municipal engineers that the world ever produced, 
the late Mr. Gordon, who always gave the best of his energies to his 
work, and who was cut down very suddenly with heart disease, killed, as it 
was said of him, by an over-conscientious discharge of his duties. When 
they considered that the municipal engineer had all these subjects to deal 
with, they need not wonder any longer at such a result. Although the 
subjects mentioned might be again divided under as many additional heads, 
Mr. Boulnois had omitted to state a most important one, and that wa3 the 
worry connected with the work. When ho had to deal not only with one or 
two gentlemen at the head of affairs, but with about 150 councillors as they 
had in London, it might well be appalling to look first at the number of 
heads and sub-heads, and then multiply them again, for then they could 
imagine what the worry really was. The municipal engineer was not 
only tied with his mind to his work, but some corporations thought they 
had a right to dispose of him body, soul, and spirit. This was an entire 
mistake ; and the more it was recognised, and the more clearly municipal 
engineers themselves spoke out about it, the sooner it might be rectified ; 
it was not only an absurdity, but it was a crying shame. When they 
further considered that besides all this work which the municipal engineer 
had to perform, his salary was very often totally inadequate to his 
laborious duties, they must come to the conclusion that the municipal 
engineer of the present day ocoupied a very onerous, and often a very 
harassing position. 

Mr. A. It. Binnie said the fact was he knew too much about this 
question. They were all conscious of what had been so well put before 
them by Mr. Boulnois, the onerous duties they had to perform. They 
were aware also of those little worries that had been mentioned, but he 

P 2 
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thought their duty to the public and to themselves was to try and do their 
best, waiting for their work to be properly appreciated as time went on. 



J, Thornhill Harrison said he quite agreed with what 
Mr. Boulnois had pointed out as to the multifarious occupations and 
employments of municipal engineers. He hoped they would soon receive 
tbafc acknowledgment which their services deserved, that they would be 
put on a good footing by the Government, and that their salaries would 
be made adequate to their work. 



'. Bonlnois, in reply, said he must take a very short discussion on 
his paper as showing that he had filled up all the blanks upon his diagram. 
He was afraid, when ho submitted it, that lie might have left out a great 
many subjects; for instance, the question of the prevention of the 
encroachment of the sea was a matter which in seaport towns engaged the 
attention of municipal engineers to a very considerable extent. And that 
was omitted from the diagram. As to the worry that the municipal 
officer had to go through, any man who was conscientious, and who took 
an interest in his work, was bound to worry, and the man who did not 
worry was not worth his Bait. What he should do was not to let auybody 
know that he was worrying. After all, there were a great many compen- 
sations for the worry they had to submit to ; for they did occasionally 
get a crumb of comfort in the belief that they had done their duty to the 
best of their power, and had in some way ameliorated the condition of 
Buttering humanity. Ho should like to say a few words about the Associa- 
tion of Municipal and County Engineers, of which he was ex-president. 
That association held district meetings at which papers of great value 
were discussed, and the works of different towns inspected. Every town 
surveyor who attended those meetings went back with a considerable 
amount of knowledge derived from what he had seen and learned, in 
addition to exchanging ideas with officials from other towns. He wished 
to state publicly that it would be greatly to the advantage of local boards 
if they paid the expenses of their surveyor's attending those meetings, 
instead of expecting him to do it himself. Of course, in towns where 
officials were getting perhaps larger salaries, it was not so important ; but 
in many towns where the surveyors were very poorly and inadequately 
paid, it appeared to be a great injustice that they should have to pay, oat 
of their own pockets, the expenses of attending the meetings at which 
they gained information afterwards to be applied for the benefit of the 
ratepayers whom they were serving. In conclusion, he recommended the 
use of black calico and white paint for the preparation of largo diagrams 
such as that which he had placed upon the wall ; for although it was very 
formidable in size, he could assure them that it could be packed up in a 
very small compass. 
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Die Typhus-Epidemie in Altona 1891 und das filtrirte 

Flusswasser. 

VON 

W. KCmmel, Altona. 
— *•♦•* 

In den ersten Monaten dieses Jabres ist in finer grosfleren Zahl 
deutsehfr Stadt f ein fpideniisehes Auftreten typhoser Erkrankungen 
heoliafhtet ; zu diesen Stiidten gehort auch Altona, in weleher Stadt 
auch in den Jaliren 1885, 1886 nnd 1888 der Typhus epideinisch 
aufgetreten ist. Wahrend nun aber in den genannten Jahren anch 
in der Altona unmittelbar l>enachbarten grosseivn Stadt Hamburg 
Typhusepidemien, deivn Culminationspunkt zw»»i bis drei Monate vor 
dem der Altonaer Epidemien lag, herrschten, ist in diesem Jabre die 
Stadt Hamburg vollig verschont, ja die Typhusfrequenz difser Stadt 
ungewohnlich niedrig geblieben, wiibren<l in Altona die Zabl der 
Erkranknngen ungefahr elienso bocb, wie bei deu Epidemien der JaUre 
1886 und 1888 war, iuf Verhultniss der inzwischen durch die Einver- 
leibung nifbrerer nabegelegener Oitschaften erbeblich gestiegene 
Einwohnerzabl berechnet. Hamburg, \m etwa 560,000 Einwobnern, 
meldete stets weniger als 10 Erknuikungen pro Wocbe, wahrend 
Altona, bei 146,000 Einwobnern, durehschriittlich im November 8, im 
Dezember 11*2, im Januar 21*2, im Februar 103, ja in der dritten 
Februarwoche 147 Erkrankungen aufwies. Besonders auffallig war 
dabei, dass die unmittellwr an Altona stossende Vorstadt St. Pauli, 
deren Bodenverhaltnisse, Bevolkerungsart und -Dicbtigkeit den Altona - 
ern durclmus gleichartig ist, gleich der iibrigen Stadt Hamburg vollig 
versehont blieb, wahrend die dieser Vorstadt bcnachbarten Strassen 
Altonas, wenn auch nicht ganz so viele wie andere entfernter liegende 
Stadtheile, doch eine sehr erhebliche Zahl von Erkrankungen zeigten. 
Wenn zwei Stadte, deren Bauart, Bevolkerung, Lebensbedingungen 
sich so sehr gleichen, einer Epidemie gegeniiber sich durchaus 
verschieden verhalten, so liSgt es nahe, die Griinde zu erforschen, 
durch welche sich diese Versehiedenheit erklaren lasst. Im Nachfol- 
genden soil versucht werden, dies zu thun, zunachst klar zn stellen, 
in welchen Dingen die Verhaltnisse Hamburg* und Altonas von 
einander abweichen, urn so die Unterlagen zur Losung der Frage zu 
gewinnen. 

Ein grosser Thail der Stadt Hamburg ist auf den Niederungen 
der Elb- und Alstermarsch, im Alluvium, erbaut, und besitzt, da die 
Gewasser der Alster, der Bille und der Hammerhrookkanale durch 
Scbleusen auf ges taut werden, einen ziemlich constanten Grundwaaser- 
stand. Se hr betrachtliche Theile der Stadt, fast die gesammte Neu stadt, 
der ostliche Theil der Altstadt, die Vorstiidte St. Georg zum Theil, 
St. Pauli fast ganz und die meisten sogenannten Vororte sind auf 
Geestgebiet, im Diluvium, erbaut ; hier schwankt der Grundwasserstand 
starker, soweit er nicht durch die schon seit langen Jahren vollendete 
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Canalisation des gesammten Stadtgebietes festgelegt wircl. Altona 
liegt fast in seiner ganzen Ausdehnung auf dein Geestgebiet, im 
Diluvium, und zwar ist die Bodengestaltung derart, dass in naehster 
Niihe der Elbe die hochste Erhebung des Bodens liegt, von weleher 
das Elbufer steil gegen den Fluss abfiillt, wahrend das gesammte 
Stadtgebiet von dem liohen Uferriicken aus nach Norden sanft sich 
abdacht, nach Osten zum Theil starker fallt gegen den die Grenzc der 
l)eideii Stadte bildenden friiheren, jetzt canalisirten Grenzgral>en, in 
dessen Nahe eine raumlich sehr beschrankte Flache im Alluvium belegen 
ist. Der Untergnind der Geest ist Lehm und Sand, der Untergrund 
der Marsch Thon und Moor. Im Stande des Grundwassers verhalt 
sieh der gesammte Untergrund Altonas wesentlic.h ahweichend von 
dcm der Marechteile Hamburgs. In Altona weehselt, namentlich in 
der auf Lehmboden erbauten erheblich grosseren westlichen Halftc der 
Stadt, die Hohe des Grundwasserstandes sehr l)edeutend ; hier sind 
ganze Strassen, in denen alle Keller an Grundfeuehtigkeit, mitten im 
liohen Summer an Grundwasser leiden, und durch allerlei Hiilfsmittel 
und Mittelchen nicht troeken zu legen sind. Audi in Hamburg giebt 
es einzelne Gegenden mit aim lichen feuchten Kellern, doeh nicht 
in der dicht bebauten Stadt, wie in Altond, und nicht in gleicher 
Ausdehnung. 

Die Art der Bebauung ist in beiden Stadten einigennasscn gleieh, 
nuch die Wohnungsverhaltnisse sind sich ahnlich, in Altona im Ganzen 
a1x»r diirftiger. Die Einwohner beider Stadte, wcnn auch dem gleichen 
Stamme entaprosscn, unterscheiden sich doch in maiichen Einzelheiten, 
Vor allem aber darin, (hiss die Bevolkerung Hamburgs ganz erheblich 
Wohlhatiendcr ist als die der Nachbarstadt, in wclcher der billigeren 
Wohnungsverhaltnisse wegen zahlreiche Arlxuter und Gewerbtreibcnde 
Wohnen, die in der grossen Handclstadt ihren Beruf ausiiben und ilir 
Brod finden. Ganz besonders fehlen Altona fast vollstiindig die in 
Hamburg sehr zahlreichen Grosskaufleute und der reiche Mittclstand, 
welcher es vorzieht, in einem eigenen Hause mit Garten allem zu 
wohnen, anstatt in den bekannten " Etagenhauscrn," Micthskasernen, 
mit mehreren, oft recht zahlreichen Familien ein Hans zu theilen. 
Diese Micthshauser, Bevcnueerl>eii gehannt, deren einziger Zweck 
darin l>csteht, ihreni Eigenthiimer eine moglichst hohe Verziiisung 
seines Kapitales zu liefern, giebt es in beiden Stadten massenweise, in 
Altona im Verhalt niss zu den Einzelhausern aber weit mehr. Ihre 
Erlmuer, denen thunlichst billige Herstellung der Gebiiude zur 
Erreichung des Zweckes die Hauptsaehe ist, fiihren einen stillen Kampf 
gegen die im lnteresse der hygienischen und bansichern Anfonlerungen 
erlassenen Bau|K)lizeigesetzc, indem sic in den weitaus meisten Fallen 
das in den Gesetzen bcstimmte Mindestniass der Anfordenmgen an 
gesuudes Wohnen thunlichst genau einzuhalten, wenn moglich durch 
geschickte Auslegung des Wortlautes noch zu unterbieten wissen. 
Die Folge davon ist dann ein Zusammenpferchen der Einwohner, eine 
Beschneidung von Luft und Licht bis an die Grenze des Moglichen 
und nur irgend Erlaubten, und wcnn in den letzten Jahren in Altona, 
in Folge erheblich verseharfter Gesetze und strengerer Controlle durch 
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belegenen und die Strassen des alten Dorfes nach der Isebek in zum 
Theil sehr inangelhafter Weise scbon langer entwasaert. Heute 
betragt die Lange der in Altoiia vorhandenen Siele etwa 40*5 Kilo- 
meter, iminer noch erheblieh weniger als die Lange der bebauten 
Strassen. 

An die Siele miissen in Hamburg scbon seit langen Jabreu alle 
bewobnten Grundstiieke angeschlossen werden und in diese ihre 
unreinen, inshesondere die menscblichen Abflusse abfiihren; in Strassen, 
welche mit Sielen verschen sind, mussten die friiher allgemein 
iibliehen Eimerprivets beseitigt und durcb Wasserclosette ersetzt werden. 
Altona gestattete in seiner Bauordnung von 1874 die Anlage und den 
Anschluss von Wasserclosetten, schricb ibn aber erst 1877 fur alle 
Neubauten und grosseren Umbauten, und erst im September 1888 fur 
alle Grundstiieke vor, welche an Strassen mit offentliehen Sielen belegcu 
sind. In diesen, also nabezu in alien alteren Gebauden sollte bis zum 
1. Oktober 1889 der Anschluss an die Siele hergestellt, die bestehende 
Einrichtung von Eimerprivets beseitigt und die Ableitung aller unreinen 
Abiliisse, sowobl von den Hofen als von den neu anzulegenden Wasser- 
closetten in die Siele ausgefiihrt sein. Die Folge dieser Handhabung 
der Gesundheitspolizei war, davss bis zum Jabre 1888 nach und nach in 
den besseren alten Gebauden und Neubauten der Jahre vor 1877, sowie 
in alien Neubauten an besielten Strassen des siidlichen Entwasserungs- 
gebietes nach 1877 allmahlich Wasserclosette die friihere mangelhafte 
Beseitigung der Excremente verdrangten, jedoeh erreicbte deren Zahl in 
der ganzen Stadt im Jabre 1 888 noeb nicht 9,000, bei mehr als 105,000 
Einwohnern. Erst als die Verordnung von 1888 erschien, und 
gleichzeitig in den Strassen, welche friiber nach der Isebek entwasserten, 
die Einleitung der Fiikalien in die Siele erlaubt wurde, wurde die Anlage 
von Wasserclosetten allgemein, und stieg deren Zabl von 9,000 auf mehr 
als 20,000, trotzdem noch iinmer der grossere Theil des Stadt theils 
Ottensen keine Closet te unlegen durfte. Mit der Zahl der Closette stieg 
aber gleichzeitig auch die Zahl der Anschliisse an die offentliehen Siele ; 
solauge dieser Anschluss nicht zwangsweise gefordert wurde, unterblieb 
er in den moisten alt bebauten Grundstiieken ganz oder wurde hochstens 
bis zu eineni bequem gelegenen Punkte aul' den Hofen gefiihrt, an dem 
das Sehmutzwa.sser entleert werden konnte. Die erzwungene Anlage 
von Wasserclosetten, welche von den Hofen, dem Aufstelluugsorte der 
Eimerprivets, in die Wohnungen, oft auch nur in die Keller oder 
Dachriiume verlegt werden mussten, fuhrte zu der Einfiihrung der 
Abflussleitung bis in die Wohnungen und veranlasste, dass in den 
Kiiehen Einrichtungen zum Ausgiessen des Schmutzwassers ausgefiihrt 
wurdeu, die bis dahin in den billigeren Wohnungen nahezu allgemein 
fehlten. Die Ausgiisse wurden naturgemass mit Wasserzapfstellen 
verbunden, sodass die Bewohner nun in ihrer Wohnung, und nicht an 
gemeinsamer Zapfstelle auf dem Hofe ihr Brauchwasser nehmen 
konuten, und wurde (lurch diese Verbesserungen erst der Zustand 
her)>eigefuhrt, welclier in Hamburg scbon langst bestaud und in jeder 
grosseren Stadt vom gesuudlieitlichen Standpuukte aus als der allein 
zulassigc bezeichnet werden muss. 
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Die Wasserversorgung erfolgt fur jede der beiden Nachbarstadte 
selbststandig. Hamburg besitzt seit 1849 eine von W. Lindley er- 
Iwute Cent-rale Wasserversorgung, fiir welche jetzt eine Sandfiltration 
eingerichtet wird; sie versorgt ihre Abnehiner 1mm heute noch mit 
uniiltrirteui Wasser, welches der Elbe oberhalb der Stadte bei Rot hen - 
hurgsort entuommen wird. Altona dagegen winl ebenfalls aus der 
Ell>e versorgt dureh eine Centralaulage in Blankenese, etwa 12 Kilo- 
meter unterhalb der Grenze beider Stadte, welche seiner Zeit nach 
Sir Thomas Hawksley's Vorsehlagen erbaut, und seit 1859 in Betrieb 
und mit einer vollkommenen Sandfiltration ausgestattet ist. Das Altonaer 
Wasserwerk versorgt ausser Altona auch die Dorfschaften, welche 
zwischen dem Werke in Blankenese und Altona liege n und zahlreiche 
von wichen Hamburgern tewohnte Landhauser mit schoneu Parks 
euthalten. Die Schopfstellen beider Wasserwerkc liegen in Flutgebiet 
des Stromes, die Flut dringt noch, je nach den Oberwasserstanden 
20 bis 40 Kilometer oberhalb der Hamburger Schopfstellc auf warts in 
den Fluss ; man will aber ermittelt habeu, dass der Abfluss aus den 
Hamburger Sielen, welcher ungereinigt dem Strome zugefiihrt wird, 
seibst bei stiirkster Flut nicht bis zur Hamburger Sehopfstelle gelangen 
kann. Dies ist naturgeinass fiir das Blankeneser Werk nicht erreichbar ; 
fur dieses muss einerseits auf die grosse Menge des nicht verunrei- 
nigten Wassers aus den verschiedenen zwischen Hamburg und Blanke- 
nese sich vereinigenden Stromarmen, sowie auf die Selbstreinigung des 
Flusses auf dem 12 Kilometer langen mit grosser Geschwindigkeit 
zuriickgelegten Laufe, andrerseits auf die Vorziiglichkeit der Filter- 
anlagen gerechnet werden, urn durch das Zusammenwirken aller dieser 
Krafte aus dem Wasser diejenigen Verunreinigungen zu entfernen, welche 
ihm die Abfliisse einer Bevolkerung von mehr als 700,000 Seelen 
zufuhren. Wie schr dies gelungen, beweisen die Besultate der bakterio- 
logischen Untersuchungen, welche friiher mehr gelegentlich, seit etwa 
Jahrcsfrist regelmassig, uud zwar nach der Methode von Professor 
Dr. Robert Koch erfolgen, einerseits durch das Untersuchungsamt der 
Provinz Schleswig-Holstein in Kiel, bezw. dessen Vorsteher Dr. R. 
Wollny, andrerseits durch die Ingenieure des Wasserwerks seibst, 
welche sich entsprechend ausgebildet haben. Ob das Hamburger 
Wasser werk sein Wasser gleichfalls bakteriologisch untersuchen lasst, 
ist uns nicht bekannt; veroffeutlicht sind bisher ab und an einzelne 
Untersuchungen ; wir haben auch wiederholt Versuche mit im Innern 
der Stadt geschopftem Wasser angestellt, haben aber stets gefunden, 
dass die Zahl der entwickclungsfahigen Keime die im allgemeinen als 
zulassig anerkaunte hochste Zahl so ausserordentlich iibersteigt, dass 
von diesem Standpunkte aus das Hamburger Wasser als ein ganzlich 
unzulassiges bczeichnet werden miisste, wenn nicht andrerseits 
unzweifelhaft feststande, dass dieses Wasser ohne Schaden fiir die 
Gesundheit taglich von vielen tausenden von Menschen benutzt 
wird. 

Beziiglich des Klimas, der Regenfalle u. s. w. kann zwischen den 
beiden St&dten ein Unterschied von irgend welcher Bedeutung nicht 
bestehen. Es ist deshalb zulassig, die von der Kaiserlichen Seewarte* 
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faeJegen in Si. I'mili etwi 1 Kilometer rem der Greiuc beida StSdte, 

rniiilli'lllrli 1 J li = l ragllch vil'i'inVllllk'lLl.'TI lliiltli-lvli Temporal in ,-n nirl 

Nfedereehlagahfihen als Kir beide Stii.n.- gleich gutndfond anxnseaen, 
Qruraiwaaaer-BeobHcbiiiiigen werden von amtlicher Ntelle weder in 
Hamburg, iiocb in Altona angeslelll ; dk im/k;.\ selum libel ISngen 
■Ttiliiv -nli .T-tii.ki-ii.l.- derartige Beobarhtnng gcicdiielit dunk il.'ii 
Iti'Eiint. ii des Hainliiiri:!'!- Moiliciiial-Buii'ailK, C, (_'. H. MiilliT uuf item 
kleini-ii Schfiferkamp, etwa 500 Meier von der Altonaer Gretute entfi i at 
Itei ilciu Mangel eigener Altonaer Beob&ehtungen i-i dieee in tier N;il»- 
angertellte wohl roth Vergleid] hemnsuaiehen, d« bei den jedenfaluj 
^li'iclieii Nii.-di'i'fclilji^siiii'ii^i-n mn'li die ("tnindwn.'wwliwiinkiingi-ii des 
Hawbnrger and Alimuicr ({t'csi<n->l)ii-it>s uk-ht wi'sentlieh von eittaiWCT 
verwliieden win konncn. 

I>ii' Zahl dw Typhus-ErkrankuHgen, welehe uach den Geaetwn 
in i a. in -taatlk-hi'ii Mi'diriiitdlwiiuili'ii von dm Aertatten gemrldel wwdeU 
mussen, betrug in Altona: 1890— im Febniar 2(i. Man 34, April 
30, Mai 28, Jnni 21, Jul? 21, Auguri 13, September 27. Oklote-r 

.'12, N'ormnber :S2. Desember 66; 1891— Jan 107, Februar MJ, 

Mftn 137, April 68, Mai 25, Jnni 21; wahrend der Grundwamw- 
staitd zu A "fang August /ii + (i 17, am 20. Oktober eu + J; 70, am 
25. J.iiuikt- iu + 1 -)'i Meter fiber Normal-Null ermltteh 1st, OaDD 
aber in- Mitte Man anf + 7(K> Meter stieg, Also auch bier bewahrt 
sieh dii' Regal Pettenkofer'a, daes die Typhus frequenz, Ronald ■& 
Inculmtioiisxeil iMTut-kviflil i^( wird, f:i-l ii< n.'in dem Standi' des liruml- 
wwwers eiitspreehpnd 1st, mil dem faltemten \Vii.*sersliiiidi> steigl, Uis 
/urn nledrigaten Stande, der der hochsten Frequtmz eatsprichl nod 
mil dem Nteigeii ilrs lirundwassi'i-s M.tnit wieder id minim t ; dtT 
CntmimitionRpankl des Typhus liegt 31 Tage hinter dem Tago, an 
wi'lt'lir-in ilas liiunilwii-si'i- wiin-n iii'fstcn Stand erreiclilc. Tratc dieses 
/-Msanimcntri'ffcns iat ea aber doeh nk'bt sralaasig, in dem Sinken nVa 

Of hnasers uhne wi'itvres • I i ■ - l"i>wlii' drr .Epkteimf /n siichen, itenti 

mil Iti'i'lit ware dagegen einauwenden, wesbalb denn, da die Qnmd 
waflBeirerhSltnisse in St. Pmili und Altniia nahezu fjleieli sind, die 
Bpidemie not ifie Stadl Altonu, nk-hl alier gli'icli/i'iti^ dir no ilu 
bolegone Voratadl St. Paul! •■('■;i-ilT.'ii hat. Es musaen also andew 
("nisiiinilc ^leicli/fitig eingewirkt linlien, uvnii dns Sinken des Qmnd- 
mtaaen die Crsache der Epidemie war, oder ganx andera DmatSnde 
fiii' "li.'-i- u'laiitworflifh ^.■maclit wenlen. Bs liegl iuBserordenUMi 

nalit- und iat vor aDem sehr bequi aiich in dem vorliegenden Pallc 

cUu Waaaer / Tritger und Verbreiter der Epidemic eu macten, 

1MB luatiidil inir " (wwSlirtcii Voiliilderu " /u folgen, audi Wenit m 
diesen uicht gelangen isi, den Bewein fiif ihre Behauptungen id 
erliringi'ii. Tluilsachlk'li liildvt dii' Oreiii«' dfi' beidcti Stailte audi die 
Begreninng dor Epidemie un>l der Wavi'ni'r.-or'.irimgi'ii. lvnU-i .■» 
veraaehlSfwigt werdeo mag, dasa ilii* Aktien-Brauerei in St. l'anli ilir 
Warner fon der Altonaer Leitung beniehl und trotzdem wedar \-i 
ilitrn Angestellwn noch l«'i ihren KHhlreiclien Abnehmern, welch* daa 
mil dteaetn Waaaer in betraehtlicheii) Maasse in Beruhmng 
Ui'T conamniTt babon, Erkmnkiingen /u beklagen gehabt hat. Uie auf 
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dem Plane der Stadt Altona eingetragenen Erkrankungsfalle ergeben 
in it unzweifelbafter Sicherheit, dass die Krankheit liber das gauze 
stadtiscb bebaute Gebiet vertbeilt geberrscbt bat, docb zeigt der Plan, 
dass einzelne Tbeile der Stadt besonders beftig betroffen, andere und 
zwar betrachtliche Langen bebauter Strassen ganz oder nabezu ganz 
verschont geblieben sind. Zu den stark betroffenen Theilen geboren 
diejenigeu Strassen, in deuen zablreiche notorisch grundfeucbte Keller 
vorhanden sind, so win die mangelhaft entwasserten Strassen des Stadt- 
tbeiles Ottonsen ; die weniger betroffenen Theile liege n vorzugsweise 
auf Sanduntergrund, docb befinden sicb auch auf diesem Strassen init 
sehr zablreicben Erkrankungsfallen. Es lassen sieb deshalb aus der 
Verbreitung der Falle iiber die Stadt wohl Vermutbungen, nicht aber 
bestimmte Scbliisse ableiten. Ausserbalb der Stadt Altona versorgt 
das Blankeneser Wasscrwerk die Dorfer Blankenese, Dockenbudeu, 
Nienstedten, Osdorf, Gross- und Kleiu-Flottbek des Kreises Pinneberg, 
sowie die seit kurzem zum Altonaer Stadtgebiet gezogenen Dorfer 
Othniarselien, Oevelgonne und Babrenfeld. Aucb in diesen Dorfschaf- 
ten sind Typbusfalle vorgekomnien, aber nicbt allein in ibnen, sondern' 
aueb in Orten, welcbe zum Kreise Pinneberg geboren, aber weit von 
der Wasserleitung entfernt liegen. Bei dem dortigcn Mcdicinall)eaintcn 
sind gemeldet : — 

Februar 1. Woebe. 



Januar 4. Woebe. 
1. Tangstedt. 



2. llellingen. 



Februar 'A. Woebe. 

7. Lump. 

8. Haseldorf. 
0. Elnisliorn. 

10. Scbenefeld. 



Marz 2. Woebe. 
20. Nienstedten. 



Februar 4. Woebe. 

11. Dockenbudeu. 

12. Kl.-Flottbek. 

13. 

14. Nienstedten. 

15. Clevendeicb. 

16. Haseldorf. 

17. Secsterinubc. 

18. Eidelstedt. 

Marz 'A. Woebe. 

21. Lump. 

22. Siilldorf. 

23. Blankenese. 



Februar 2. Woebe. 

3. Haseldorf. 

4. Gr.-Flottbek. 

5. „ 

6. Osdorf. 

Marz 1 . Woebe. 
19. Kl.-Flottbek. 



April 1. Woebe. 
25. Lump. 

April 2. Woche. 
20. Nieustedten. 



Von diesen 26 Erkrankungen sind 14 in Orten, in denen uberall 
gar keine Wasserleitung Hegt, 5 in Orten, die theilweise Wasserleitung 
bal)en. an welcben aber die weitab wohnenden Erkrankten gar keinen 
Anscbluss besitzen, und 7 in Hiiusern vorgekomnien, die Wasser der 
Blankeneser Leitung bezieben. Von diesen Erkrankten wobnen 3 in 
zwei Hausern am Osdorfer Wege, in deren Keller n in jedem Jahre 
das Wasser fussbocb stebt, sodass deren polizeiliebe Ramming wegen 
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Unbewohnbarkeit bereits friiher erwogen ist. Es ist doch gewiss 
auffallig, dass unter den etwa 2,400 Einwohnern des Ortes Blankenese, 
welche Wasserleitungswasser bezieben, kein Typhusfall vorgekommen 
ist, wahrend in dem weitab Iiegenden nicht versorgten Theile deren zwei* 
geraeldet sind ; das9 ferner in der von mehr als 300 Insassen bewobnten 
Osdorfer Armenanstalt kein einziger Erk rank ungsf all eingetreten ist, 
trotzdem diese Leute doch sicher nicbt besonders gut genahrt unci 
widerstandsfahig gegen Erkrankungen sind. Aebnlicb ist es in den 
Dorfern, die jetzt zu Altona gehoren : unter den 2,200 Einwohnern von 
Bahrenfeld sind 2 Erkrankungen vorgekommen, von denen die eine 
unbedingt von dem Erkrankten, einein Seemann, mitgebracht ist ; in 
Othmarschen sind 2 Erkrankungen in zwei benachbarten Hiiusern, 
unmittelhar an dem damals fast wasserleeren Ortsteiche ; in Oevelgonne 
ebenfalls 2 Erkrankungen vorgekommen, von denen die eine ebenfalls 
eingeschleppt sein soil. Aus diesen Thatsachen ist zu schliessen, dass 
gleichzeitig mit der heftigen Epidemic in Altona eine sehr geringe 
Anzahl von Erkrankungen in den dieser Stadt benachbarten Ortschaften 
vorgekommen, bei diesen, wegen ihrer gleichmassigen Vertheilung iiber 
die mit Wasser versorgten und nicht versorgten Ortschaften, Bezie- 
hungen zwischen der Erkrankung und dem benutzten Wasser uberall 
nicht zu finden sind. Welche Griinde sprechen dafiir, dass in Altona 
das Wasser der Trager und Verbreiter der Krankheit gewesen ist ? 
Dass es dort Wirkungen hervorgerufen hat, die ihm in den Dorfern 
versagt blieben ? 

Wir miissen vor Beantwortung der Frage auf den Filtrationspro- 
zess und die bakteriologische Untersuchung des Filtrates eingehen. Die 
gebrauchlichen Sandfilter werden ganz allgemein in der Weise betrieben, 
dass man mit moglichst kleiner Geschwindigkeit das Wasser durch die 
Filterschichten fliessen lasst, wobei sich auf der Oberflache des Sandes 
eine Schmutzschicht bildet, die, allmahlig starker und dichter werdend, 
schliesslich wenig oder gar kein Wasser mehr durchlasst, sodass das 
Filter sich verstopft und unwirksam wird. Man hat deshalb, ehe 
dieser Zustand eintritt, die Filter von Zeit zu Zeit zu reinigen, was 
dadurch geschieht, dass die oberste etwa 20 bis 30 Millimeter starke 
verschmutzte Schicht abgestochen und alsdann das Filter wieder in 
Gebrauch g«3noramen wird. Ein solch gereinigtes Filter arl)eitet kurze 
Zeit bakteriologisch mangelhaft, es lasst erheblich mehr Keime durch, 
als ein schon in Gebrauch gewesenes, doch verliert sich dieser Mangel, 
je nach der Beschaffenheit des rohen Wassors, mehr oder weniger 
schnell. Wie lange ein Filter von einer Beinigung bis zur nac listen 
wirksam in Gebrauch bleiben kann, hangt von der Qualitat des 
Bohwassers und des Sandes, sowie von der Geschwindigkeit ab, mit 
der filtrirt wird. Im allgemeinen diirfte ein durch thonige oder erdige 
Beimengungen weniger verunreinigtes Wasser die Arbeitszeit der Filter 
verlangern, ein stark verunreinigtes Wasser dieselbe verkiirzen. Die 
meisten Fliisse f uhren wahrend der Frostzeit klareres, weniger getriibtes 
Wasser, als in den warmen Monaten, in denen nach heftigen Begen- 
gussen hauflg sehr erhebliche Triibungen des Wassers eintreten. 
Dementsprechend konnen die Wasserwerke in der Begel wahrend der 
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Winterinonate iliro Filter langer betreiben, als im Sommer, zumal aneh 
fast ausnabmlos in der kalten Jabreszeit weniger Wasser gebraucht, also 
audi langsamer filtrirt wircl, als in der warnien. Die Zeitdauer, wabrend 
•welcber die Filter von einer Reinigung bis zur andern benutzt werden, 
ist bei den Wasserwerken sebr versebieden ; beispielsweise linden sicb 
in den Angalien deutseber Wasser werke ai is deal Jalire 1889-90 folgende 
Zablen : — 

Berlin langste Betriebsdauer 90 Ta«re, kiirzeste 8 Tage. 
Breslau ., 70 „ „ 13 „ 

Magdeburg „ 40 „ „ 11 „ 
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Altona „ 48 ., „ 15 

Stettin „ 22 „ „ 6 

Bremen „ 28 ., „ 4 „ 

Stuttgart „ 70 „ „ 11 

Braunscbweig „ 104 „ „ 22 
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Die Sebwanknngen sind sebr betrachtlich ; es sobeint aber, als ob 
bisber niemand in einer Gebrauebsdauer von 70 bis 104 Tagen etwas 
Bedenklicbes gefunden bat, man wiirde sonst <locb wobl ofter gereinigt 
baben. Vermutblieb lasst man allerorts die Filter so lange artieiten, 
als sie bei miissiger Gesebwindigkeit und oline iibermassige Druckhohe 
zu filtern in Stande sind. A neb bei den Blankeneser Werken ist naeh 
diesem Grundsatze filtrirt, und so treffen bier, wie wobl an alien 
anderen Orten, die langsten Arl»eitszeiten immer in den Winter, weil 
bei Frost das E lb wasser regebniissig sebr wenig verunreinigt ist. Wie 
lange ein jedes der 10 in Blaukenese vorbandenen Filter von einer 
Reinigung bis zur andern gearbeitet bat, zeigt die anbangende grapbisebe 
Darstellung, in welcber jedesmal am Tage der Reinigung die Filter- 
dauer auf den Nullpunkt zuriiekgebt, und von diesem aus regelmassig 
bis zum nacbsten Reiuigungstage wieder ansteigt, sodass aus den 
dargestellten Linien die Arbeitsdauer der Filter direkt abzulesen ist. 
Unter diesem Diagramm stebt ein ferneres, welebes den Durebschnitt 
der Arbeitszeit aller 10 Filter fur ^eden Tag anzeigt. Die Figur 
ergiebt, dass wabrend der Monate Juli 1890 bis April 1891 die 
Arbeitszeit von 50 und mebr Tagen nur 10 mal, von 40 und mebr 
Tagen nur 11 mal, die langste Arbeitszeit von 59 Tagen zweimal 
erreiebt ist, wabrend die durcbsebnittliebe Arbeitszeit etwa 15 bis 20 
Tage betragt. Es ist also bei den Blankeneser Werken die in andern 
Wasserwerken gebraucbliche langste Arbeitszeit der Filter von 70 bis 
104 Tagen lange nicbt erreiebt. Trotzdem aber stieg, als wabrend 
des sebr kalten Monates Januar dieses Jabres die Arbeitsdauer der 
Filter von durcbscbnittlich 20 Tagen auf durcbscbnittlieb 33 Tage 
verlangert wurde, der durch die bakteriologiscben Untersuchungen 
ermittelte Gebalt an entwickelungsfabigen Keimen ganz ausserordentlieb 
bocb, indem an Stelle der sonst gezablten stets unter 100 bleibenden 
Anzabl nunmebr plotzlicb 1,100 and 1,900, im Durcbscbnitt 1,500 
Keime im Cubikeentimeter Wasser gefunden wurden. Dieser Befund 
veranlasste, sebleunigst einige Filter zu reinigen, und kaum war dies 
bei der Halfte der Filter gesebeben, so sank die Keiuizahl sofort 
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wieiler auf das gewohnlichc Manss, anil blieb ouf mid unter diesem fur 
die garwe fernere Beobaclitungaieit bin heirte. Es entspricht dies* 
exjdosionwirtige Vermehrung der Keime in ihrein Anfange genati dcm 
Anfange der langeren Arbeitsdauer, wahrend ihr Ende der verm inderten 
Arbeitsdauer etwas voraufeilt. Lst diewes Vorkonimen ein Kufilliges wler 
aind ihnliehe Beobaclitungeii auch andrerort* gemacht? In der Lit- 
teratur ist nicht* dariiber zu finden, wohl aber iat ea auftaliig, dass die 
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audi bei andern Wasserwerken beobachtete explosionsartige Znnahnie 
der Keime im filtrirten Wasser ebenfalls niehrfach in die Wintermonate 
fiillt, z. B. in Stralau-Berlin rait 2,300 Keimen auf den 30. Marz 1886, 
in Tegel-Berlin mit 1,500 Keimen auf den 8. Dezember 1885, in 
Warschau mit 406 auf den 9. Februar 1889 undauch bier scbon einmal 
mit 1,150 Keimen auf den 20. Februar 1886, als die durcbscbnittliche 
Arbeitsdauer der Filter 40 Tage betrug. Ein einzelner Fall, sogar 
zwei gleichartige Beobachtungen sind nicbt ausreicbend, urn eine Kegel 
zu begriinden, wold aber kdnnen sie veranlassen, Untersuchungen 
nach der angegebeuen Richtung anzustelleu und dadurch moglicherweise 
den Grund der ebenso plotzlieheu Verraebrung wie Abnahme zu 
ermitteln. Hier angestellte Versuebsreihen wahrend der Monate Juni- 
August 1890, bei denen ein dem Grossfilter genau gleicbes Versuchs- 
filter benutzt wurde, ergaben am 24. Arbeitstage bei 300 mm. Filtrir- 
gescbwindigkeit 196 Keime, am 26. Tage bei 82 mm. Geachwindig- 
keit 210 Keime und am 31. Tage bei 225 mm. Geschwindigkeit 190 
Keime ; ein zweiter Versucb, nach gescbebener Reinignng des Filters, 
nach dem 1. Arbeitstage bei 83 mm. Gesebwindigkeit 84 Keime, am 
11. Tage bei 50 mm. Geschwindigkeit 408 Keime, am 21. Tage bei 
59 mm. Gesebwindigkeit 8 Keime und am 48. Tage bei nicbt genau 
ermittelter al>er ebenfalls sebr geringer Gesebwindigkeit 420 Keime. 
Diese beiden Vcrsuehsreihen gaben kein brauchbares Resultat ; wir 
sind durcb fernere Versuebe, weitere Aufklarung zu linden l>emuht, und 
zwar, weil bei den ersten Versucb sreiben das rohe Wasser mit seinem 
sebr schwankenden Keimgehalt die Ergebnisse beeinflussen konnte, 
jezt mit 3 ganz gleich eingericbteten Versucbsiiltern gleiebzeitig mit 
verschiedenen Gescbwindigkeiten und verscbiedenen Arbeitszeiten, bei 
denen die Wirkung dieser beiden Faktoren obne Stoning durcb Neben- 
umstiinde zur Erscbeinung kommen muss. 

Die grapbisebe Darstellung der bakteriologischen Ergebnisse zeigt 
unzweifelbaft, dass der Keimgebalt des filtrirten Wassers stets erbeblich 
unter derjenigen Grenze bleibt, 300 Keime, welche die Wissenschaft 
jet/it bei filtrirtein Flusswasser fiir zulassig erklart, ja weit unter der 
Grenze*, 100 Keime, welcbe Professor Dr. Gartner als bei einer gut 
eingerichteten und funktionirenden Sandfiltration fiir sicber erreiebbar 
erklart. Aber es ist nicht in Abrede zu stellen, dass wahrend des 
Monates Januar plotzlicb eine erbeblicbe Steigerung des Keimgebaltes 
weit iil>er die Grenze hinaus eintrat, wenn dieee aucb durcbaus noch 
nicbt die Hobe erreicbte, welche bei andern Werken beobachtet ist. 
Ungliicklicherweise liegt diese hobe Keimzahl unmittelbar vor der 
Epidemic, 33 Tage vor der hochsten Typhusfrequenz, und ist deshalb 
sebr geeignet, den Anhangern der Wasserverbreitungstheorie als Beweis 
fiir die Richtigkeit ihrer Behauptung zu dienen, da ihnen andere 
Beweise vollstandig fehlen. Es war uns bekannt, dass scbon zu Ende 
Dezember die Zahl der Typhusfalle sich rermehrt hatte, und gab dies 
Veranlassung, sowohl hier wie in Kiel die Untersuchungen, insbesondere 
die Bestimmung der Arten mit ganz besonderer Sorgfalt auszufiihren. 
In alien Proben sind nur die stets im Elbwasser vorkommenden Arten 
unschadlicher Wasserbakterien gefunden : Bacillus implexus, B. lique 
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faciens, B. fluorescens liquefaciens, B. fulvus agilis, B. albus, 
B. aurantiacus, B. plicatus, B. candicans, Mikrococcus sulfureus, 
mehrere weisse, eine rothe Hefeart, von denen je 3 bis 9 Arten in jeder 
Probe zu linden sind. Im Januar traten einzelne der verflussigenden 
Arten ganz besonders zahlreich auf; andere Arten, insbesondere 
pathogene, sind niemals gefunden, trotz der zahlreichen Proben, welche 
untersucht sind. Nun ist ja das Nichtfinden krankheitserregender 
Keime durchaus kein Beweis dafiir, dass in dem Wasser keine Typhus- 
baeillen entbalten gewesen sind, aber bis zu geschehenem Nachweis ist 
die Behauptung, dass sie vorhanden gewesen sein miissen, doch um 

nichts begriindeter, als die vom Gegentheil ; wahrend uns doch wenig- 
stens das redliche Bemiihen nicht abzustreiten ist, das Unsrige zur 
Aufklarung des Sachverhaltes gethan zu haben, begniigte man sich 
anderntheils nichts zu thun, jetzt aber um so kraf tiger seine Ueber- 
zeugung als zweifellose Thatsache hinzustellen. 

Bei einer unbefangenen Prufung der Umstande, welche in den 
vorstehenden Darlegungen, sowie in den angefiigten graphischen 
Darstellungen enthalten sind, erscheint es kaum zweifelhaft, dass AJtona 
durch die mancherlei sanitaren Massregeln, welche hier in den letzten 
Jahren getroffen sind, jahrelanger Verunreinigung des Untergrundes 
durch Abgange des menschliehen Haushaltes ein Ende gemacht hat ; 
dass durch diese Massregeln eine wesentliche Austrocknung des Unter- 
grundes, dadurch aber auch eine verstarkte Verwesung der Verunreini- 
gungen und hierdurch weiter eine Vorbedingung geschaUen ist, welche 
bei dem Zusammentreffen ungiinstiger Umstande die gewohnlichen 
leichten Erkrankungsfalle bis zu einer vollstandigen Epidemie steigern 
konnte. Als solche ungunstige Umstande sind das tiefe Sinken des 
Grundwassers, moglicherweise auch der hohe Keimgehalt des Wassers 
zu bezeichnen, welcher, wenn auch an sich nicht schadlich — das beweisen 
Hamburg mit seinem weit iiber 3,000 Keimen haltenden Wasser und 
die Dorfschaften an der Elbe— doch schadlich wirken konnte bei dem an 
sich schon fur die Aufnahme der Krankheit vorbereiteten Zustande der 
Stadt Altona und ihrer Bewohner. Bei Hamburg fehlten diese beson- 
deren Umstande, dort war das Reinigen des Untergrundes schon viel 
friiher zur Wirkung gekommen und hatte sich in den Epidemien von 
1886 und 1888 die gleiche Erscheinung gezeigt, welche hier in diesem 
Jahre zu Tage trat, und in fast alien anderen Stadten beobachtet ist, 
sobald nach Ausf iihrung der gnindlichen Bodenreinigung die Umstande 
das Ausbrechen einer Epidemie begunstigten. Deshalb hat Altona 
eine Typhusepidemie durchmachen miissen, von der Hamburg vollig 
verschont blieb, weil hier das fehlte, was zu den iibrigen Bedingungen 
hinzukommen musste, um die Epidemie zum Ausbruch zu bringen. 

Der grebe Meister der deutschen hygienischen Wissenschaft, 
Dr. Max von Pettenkofer, dem die vorstehenden Thatsachen zur 
Kenntniss gebracht wurden, schreibt : — 

" Ich stehe ganz auf Ihrem Standpunkte, dass die Epidemie nicht 

vom Trinkwasser abzuleiten ist. Die Altonaer Epidemie erinnert 

mich sehr an hiesige Erlebnisse. Auch Munchen hatte, solange 

es noch Typhusboden war, die grosste Morbiditat und Mortalitat 
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im Winter, wo die Mensclien am wenigsten Wasser trinken, wo> 
wir allerdings aucli den tiefsten Grundwasserstand batten. 

" Seit unser Boden allmahlig reiner wurde, theils durch Reiner- 
haltung, tlieils durch Selbstreinigung, wurden die EpidemieD 
immer schwacher und liaben wir seit 11 Jahren keine mehr 
gehabt. In friiheren Jahren sch wank te die jahrliehe Typhus- 
sterblichkeit pro 100,000 Einwohner zwischen 150 und 330, 
jetzt zwischen 10 und 12, obschon der Grundwasserstand noch 
ebenso auf- und abschwankt, wie friiher. Jetzt thut uns ein 
tiefer Grundwasserstand kein Leid mehr an ; das kann auch 
die Ursache sein, warum der Typhus in Hamburg 1891 trotz 
unfiltrirten Wassers nicht aufgetreten ist, wahrend er in Altona 
trotz filtrirten Wassers auftrat, obschon der Grundwasserstand fur 
Altona und Hamburg der gleiche war. 

" Wenn Sie in Altona so lange mit Assanirung des Bodens fort- 
fahren, wie in Hamburg, wird Ihnen ebenso wie in Munchen 
auch bei tiefem Grundwasserstand und vielen Bakterien im 
Trinkwasser der Typhus nichts mehr anhal>en. 

" Ich weiss recht wohl, dass diese meine Ansicht vom Einfluss des 
Bodens nicht harmonirt mit den gegenwartig herrschenden 
theoretischen bakteriologischen Anschauungen, und dass icb 
nicht angeben kann, was alles speciell vom Boden dazu gehort 
urn eine Typhus-Epidemie hervorzurufen, aber ich bin nicht 
schlimmer daran, als meine Gegner, welche eine Epidemie durcb 
Trinkwasser erklaren, ohne Typhusbazillen darin nachweisen zir 
konnen." 

Bei der grossen Erfahrung Pettenkofer's ist seine Meinung um sa 
werthvoller, als ein sicherer Beweis weder fur die eine, noch fur die 
andere Behauptung zu f iihren ist. Jedenfalls zeigen diese Mittheilungen, 
dass im Filtrationsbetriebe noch immer Rathsel zu losen sind, und die 
bakterioskopische Untersuchung des filtrirten Wassers viel regelmassiger 
und sorgfiiltiger geschehen sollte, als dies im Allgemeinen iiblich ist. 



The Water Supply of India. 
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The vast importance of the general subject of the water-supply i* 
so fully admitted in the present day that no outlay is deemed extravagant 
or excessive when the object of it is to secure this first necessity of 
sanitation. When cities such as Glasgow, Liverpool, Ac, in search 
of this source of health, enter on schemes such as that completed for 
Glasgow, and that now being carried out for Liverpool, the extent and 
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cost of which it is difficult to realise, it is yet felt that on this one 
important point a primary judicious liberal outlay is, in the end, the 
most economical ; and perhaps nowhere is this more evident than in 
the case of cities like Glasgow, Cardiff, Liverpool, &c, which are also large 
seaports, and where the value of a really good water supply can never be 
over-estimated, as it is greatly to be feared that much of the sickness 
experienced on board ship is due, not a little, to the inferior quality of 
the water taken in at the port of departure being such as to make it 
unfit for storage. 

If all this is necessary in this country, how much more is it so in 
India, with its population, practically total-abstaining, proverbially like 
their sacred cows indifferent either to the source or quality of their 
drinking water, so dense and so migratory. And yet, if the question were 
asked, What has been done in the matter of the water-supply of India ? 
up to within the last 10 years I fear the answer must be, Practically 
nothing. True, within these 10 years considerable efforts have been 
made to improve the water supply of large cities, such as Calcutta, 
Bombay, &c, but the population of India is not to be found in the 
cities; 95 per cent, of the people of India are in the villages, and 
what, I ask, has been done for them ? And again the answer is, Nothing, 
if I may judge from an experience as extensive as that enjoyed by most 
medical officers of 30 years' Indian service. Take, for instance, the 
densely populated districts of the upper portion of the Mesopotamia, 
of the Ganges and Jumna, as embraced in the Agra and Meerut Divisions ; 
or the first sanitary circle of the North -Western Provinces, with a 
population of over 10,000,000, crowded together to the extent of 
over 500 to the square mile. For 20 years continuously I was in 
the sanitary charge of this circle from 1864, and I can vouch for it 
that nothing has been done by the Sanitary Department with the 
Government of India during that time to improve the water supply of 
this circle, and I challenge them to say that it is due to my neglect in 
failing to bring the subject before them. My annual sanitary reports 
will answer this, and will further show that the remedies I proposed 
were not such as would involve a large outlay, but were cheap, simple, 
and permanent. Not only has nothing been done for the fixed popula- 
tion of these districts, but that most important section, as regards the 
public health of the community, I mean the migratory and pilgrim 
population, has also been left worse than unprovided for in the matter 
of its water supply, as wells which should be closed are left open to 
tempt the thirsty traveller to his fate, and a regiment on the line of 
inarch, when halting for its early breakfast, as I know, ran a great risk 
of having the seeds of typhoid fever taken up from one of these wells 
containing, not only stagnant water, but water charged with malarial 
germs. Tlirough the whole length of this district pass tens of 
thousands on their way to and from the sacred shrines of Muttra, 
Bindrabun, Ac, and places of pilgrimage on the Ganges and Jumna, 
from Hurdwar to Allahabad on the former, and from Kalsi (where the 
Jumna leaves the Himalayas) to the union of the latter with the former, 
at " Pryag " or Allahabad. The condition of the water in the wells 

Q 2 



244 Section VII. 

and their surroundings are a disgrace to sanitation from the " Meeta 
Kooah," the sweet well at Agra, to the filthy well near the sacred 
steps at Hurdwar. The same, alas, is the case with the wells on the 
line of railway, with stations such as Etawah, Toondlah, Agra, 
Gazeeabad, and Saharanpur. Can it, therefore, be a matter of surprise 
to hear that that country is decimated by sickness, in a great measure 
preventable. To sum up this terrible account, I have seen the water 
in the railway well at Saharanpur fouled by "lotahs" (the brass 
drinking cups a native carries over his shoulder with a cord) covered 
with unutterable impurities during an epidemic of cholera, and a 
regiment passed through the station under these conditions. I can 
point to roadside and encampment wells in which the water was 
impure from stagnation, and the imperfect way in which the well was 
emptied in the case of troops coming to encamp on the spot, by which 
the impurities adhering to the sides of the well were left to be again 
mixed with the water as it rose in the well. It is from sources such as 
these that typhoid fever enters the large military cantonments, where, 
from the defective water supply, it soon spreads, and an unaccountable (?) 
outbreak of typhoid is the result. 

The water-supply of the plains of India, as met with in the Bengal 
Presidency, may be classed (that from artesian wells being still under 
trial) under three heads, viz., Well, River, and Tank or Pond water. 

Well-water. — The quality of the water from this source varies 
greatly, from the perfect supply, obtained by the presence of a faultless 
masonry tube, which brings the water to the surface after a compulsory 
filtration, through suitable soils, where by constant emptying and 
refilling and the absence of several feet of leaf mould at the foot of the 
well, owing to the well being covered, the water is, for all practical 
purposes, as perfect as can be obtained in the plains of India, to the 
filthy water obtained from wells which are but slightly removed in the 
rains from cesspools, as is the case with some of the servants' wells in 
the officers' compounds in the cantonment of Meerut. Between these 
two extremes as regards quality the well water of the plains of India 
ranges. 

The ideal well I have described is, I fear, far from common in all 
the conditions necessary to secure a good water-supply ; and there is 
little doubt that the drinking water for the vast majority of the peoples 
of India, as far as it relates to well-water, is obtained from the most 
defective system of wells ; and it is because I feel that the real sanitary 
improvement of India must begin at the well, that I have asked to be 
allowed to draw special attention to it. 

Let me start with the village well, or that from which nine-tenths 
of the population of India draw their drinking water. This is nearly 
always " kutcha," i.e., dug out of the soil, without any masonry tube, 
the home, too often, of pigeons and other birds, as a protection from 
cats and snakes, with but rarely any parapet, and generally a " peepul " 
(sacred fig) tree over it, whose dead leaves have produced a layer of 
leaf mould, it may be two or more feet thick, rarely cleaned out except 
when something valuable falls into the well. Can it be wondered at 
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that malarial germs suspended in this water, and forced through this 
mould by spring-water-power, are freely drunk by these villagers, to say 
nothing of the impurities washed in owing to the absence of a parapet, 
or the young birds falling in from their nests. There is only one 
source of impurity from which these " kutcha " wells are free, and 
which in " pucca " or masonry wells is often the cause of the water 
becoming unfit for drinking purposes ; I allude to frogs. These animals, 
if they have nothing to rest on or hold on to in the well, not infrequently 
die. In a " kutcha " well they manage to rest in little holes in the sides, 
but in a " pucca " one the natives always throw in some " bajra " or millet 
stalks when they see there are frogs in a masonry well, and nothing on 
which they can rest. In most villages there are generally one or more 
masonry wells, but the surroundings, as I shall point out, are such 
as seriously to interefere with the purity of the water. These well* 
however, are in the enclosures of the head man of the village, and are, 
therefore, not available to all. There is always a tree shading these wells, 
and, unless the masonry sides are in good condition, the impurities of the 
courtyard too often find their way, little changed, into the water in the 
well by means of the roots of the tree and cracks in the masonry. 
Near this well often is a most insanitary institution known as a 
" chawbatcha," which is simply an open receptacle for all kinds of 
surface impurities, and as this is frequently near the verandah, we cease 
to wonder how it is possible to become quite indifferent to that which 
would upset most people. Not a few of these wells are so constructed 
that a passer-by can dip in his " lotah " and draw up water, but 
after what I liave said of the too frequent state of this " lotah," this 
must be a dangerous proceeding to the health of the household. In 
short, it seems almost hopeless under present conditions for the water in 
a town or city well to be pure, unless situated within an enclosure ; but 
here a fresh difficulty arises, water in India under the ordinary conditions 
met with in even a fairly good masonry well, cannot remain pure 
unless regularly withdrawn, and as this is impossible in the case of a 
large well and a small household, the result too often is that a species 
of typho-malarial fever breaks out ; it may be confined to a house or two, 
but if the season is unusually dry, the disease sometimes becomes 
alarmingly epidemic, as happened once at Haupper in the Meerut district. 
The remedy for this lies in using the water for irrigating the garden, and 
if this is impracticable then in obtaining drinking water from a well 
constantly in use. 

River-water. — In the plains of India, when we think how little 
makes a river even temporarily sacred, viz., by its running southward, 
and when this is the case how it becomes the highway to heaven for the 
mortal remains of all who can secure this last religious act being 
performed, I think it requires very little sanitary knowledge to decide that, 
with but very rare exceptions, it is, unless a most elaborate and careful 
system of purification is secured, a most hazardous proceeding to use 
river water in India for a drinking-water supply ; and nothing would 
induce me to use it for this purpose without boiling it first. 

Tank or pond water. — This is open, if possible, to greater objections 
than the river water-supply, because there is no real change taking 
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place in the water, and if bodies are not thrown into it, here is little 
doubt that' many corresponding impurities find their way into these 
ponds. Some species of water plants are credited in Bengal with 
purifying the water of ponds ; possibly they may, but I prefer 212°Fahr. 

Filters at railway stations as a means of purifying the water require 
so much looking after, that I prefer the plan recommended hereafter. 
The filter at the cantonment railway station at Meerut, when I once 
inspected it by lifting off the cover, only required the regimental band to 
convert it into an object for an aquarium, and if this happened at 
Meerut, what may we not expect at smaller stations. 

In some parts of India, where the water-supply is apt to become 
Tery impure from the heavy rains, the rain-water is collected and care- 
fully stored in large jars. The mode of this collection is as effective as 
"it is simple, viz., by means of a very large cotton sheet, tied at the four 
corners to poles, about four feet high, and to secure the collection of all 
the rainfall a smooth clean stone is thrown on the sheet, and as it rolls 
into the centre and remains there, the water gathers here, and passes 
into the collecting jar below. This, when full, is taken away and 
emptied into the large storage jars ; thus, a supply of very pure water 
is obtained, and when carefully stored in a cool place, is no doubt in 
many districts very valuable. 

After this practically universal condemnation of all the ordinary 
sources of the water supply, as at present met with in India, the least I 
can do is to recommend some measures for securing a good water 
supply, if such are practicable ; and fortunately they are not only 
practicable, but simple and feasible. During my entire Indian service 
the improvement of the water-supply was my constant endeavour, and 
with, I trust, justifiable pride and satisfaction I can point to that at the 
hill sanatorium of Mussooree in the Himalayas, as the crowning of all 
my labours, for here is a water-supply, perennial and incapable of 
pollution, delivered at three different parts of the 1 sanatorium, and all 
attained without the addition of a penny to the amount of the local 
taxation. This entire scheme was carried out quite independently of the 
Sanitary Department with the Government of India, for, as an elected 
not officially nominated member of the Municipality of Mussooree, I 
designed and superin tended the whole scheme ; and to this municipality 
is due the entire credit of having a water-supply unequalled in any 
other station in India, on the hills or in the plains, at an entire cost of 
Rs. 30,000, or about 3,000/., spread over six years. 

At my first station in Orissa, in 1855, by using the ordinary baked 
clay rings, I sunk new wells where I found the locality of the old ones 
defective ; and when I came to the North -Western Provinces in the 
special Sanitary Department, I saw from some cases of typhoid fever at 
Mussooree the absolute necessity of a good water-supply, and that 
scheme just alluded to was the outcome of these cases of typhoid fever. 
When marching through tlie first sanitary circle in 1864, I saw the con- 
dition in which the supply of drinking water for the troops on that line of 
march and for the weary traveller or pilgrim was in the roadside wells, and 
in those in the encamping grounds, and after various trials and experi- 
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ments, decided on one which seemed cheap, simple, and effective. 
When the railway system spread through my circle, I felt that, unless 
some steps were taken, the water at the railway stations would prove a 
serious source of danger to the public health, and accordingly I 
suggested the following measures for remedying the defects complained of. 

First. — Roadside wells. In my circle there were about 200 of the 
u cos kooahs," or two-mile wells, and the simple plan I suggested was 
to let out these wells to the cultivators of the fields near, on the single 
•condition that the water, before it passed into the irrigation channels, 
should fill a trough for the cattle, and also admit of a lotah being filled 
as the water came fresh from the well. Where this was carried out, it 
answered admirably, and cost the Government nothing ; but the Sanitary 
Department paid no attention to the suggestion at the time, and who 
can tell how much of the present typhoid prevalence in the North - 
Western Provinces and Oudh is due to this indifference ? 

Second.— Wells in encamping grounds. My suggestions, similar to 
the above, were carried out by some magistrates, and appeared to work 
so well that one wonders how the system was not universally adopted. 
While on the subject of water-supply when in camp, I think my 
experience of this is as varied and extensive as that of most medical 
officers, and perhaps the following may prove useful. As a rule, when 
in camp, I generally obtained my drinking water from an irrigation 
■well at a distance from the village, preferring this to the water from 
the well in the encampment. From these irrigation wells the water 
was not only fresh and cool, but remarkably free from impurities, as 
these are drawn into the large bag by which the water is lifted, and 
thus, after the withdrawal of a few bags of water, the surface impurities 
blown into the well were removed. Further, in these wells there is no 
layer of leaf -mould, as the means token to keep the well deep enough 
for irrigation purposes effectually remove this injurious deposit. How- 
ever, as a rule, except I was quite sure of the water, I invariably boiled 
it, and cooled and re-a6rated it by pouring it from one vessel into 
another. 

Railway Station Wells. — When we think how largely the railways 
are now used, not only for travelling, but for purposes of performing a 
pilgrimage, and how dependent the locked in passengers are on the water 
supplied to them by the water-men at every railway station in India, thanks 
to the wise forethought of that Solon of Indian Viceroys, the, late Lord 
Dalhousie the importance of procuring pure water and of securing this 
purity will be self-evident ; but if I may judge from the state of tins public 
water-supply in my late sanitary circle nothing could be more disgraceful. 
True, I made suggestions on this subject, but they were unheeded, and 
for all I know to the contrary the railway station wells in this year's 
(1891) " Khooinb," or twelfth year festival at Hurdwar, may be in the 
same state they were in in 1879 ; and if water can contain in suspension 
the cholera germs, then I should think the railway wells at Saliaranpur 
Gazeabad, Toondla, and Agra have much to answer for. My suggestion 
was to cover the wells, and use a pump on them ; or, better still, when 
the water was being drawn up to the " Williams " towers of defence for 
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filling the engines, to let a large tank be filled, and two taps attached to 
this will, as I know, meet all requirements, and overcome all difficulties 
about caste, <fcc, as I proved at Mussooree. 

Cantonment wells should have no trees over-shadowing them, and 
should have thatch covers, as all these wells once had at Meerut. All 
wells should l>e carefully examined, and those in which the water cannot 
be kept pure and good should be closed. The wells for the servants 
should receive the same attention as those used for the master, as, 
without doubt, if the truth were known, the water is often very 
indiscriminately drawn and served out. The locality of the latrine 
should be more carefully selected with reference to the servants' wells, 
and the Meerut cantonment is a very serious offender under this head. 

City wells. — Favourite wells, such as the " Meeta Kooah " at Agra, 
should be carefully protected, and a pump used to raise the water. The 
" lotah," in its first dip into the well is generally very dirty, and, in 
bringing up water for its own cleansing, fouls that from which it is 
drawn. 

There is, however, in nearly every Indian well one great source of 
impurity more overlooked than anything I know of, and that is what I 
have alluded to before as the leaf-mould deposit at the foot of the wells. 
Now this deposit is the very substance in which is generated the germ 
which is credited with the production of malarial fever, viz., the product 
of decomposing vegetation, chiefly of leaves. The germs in this deposit 
when acted on by a tropical sun, pass into the air with the fluids raised 
by evaporation, or, as in this case, when suspended in the water, are 
taken into the system, when the water of wells with a deep layer of this 
deposit is used for drinking purposes. To anyone who has watched the 
cleaning of a well with the object of bringing up something which 
may have fallen into it, the true character of this deposit is clearly 
evident ; and it seems to me that, in a masonry well with a good tube, 
every drop of water withdrawn from the well must have passed through 
this layer of leaf -mould, and in its passage must surely bring away some 
of the malarial germs present in this decomposing vegetation. Indeed, 
I believe that of the two great trains of symptoms in true malarial fever, 
one, a hot dry skin, relieved by a free perspiration, is due to the malarial 
poison, whatever it may be, having been inhaled ; while the second, a 
sensation of cold, with an intense desire to be sick but inability to 
vomit, is due to this germ having been taken into the system when 
suspended in water which has been drunk, in much the same way that 
the train of symptoms differ in spontaneous and in inoculated small-pox. 
In spontaneous small-pox the eruption is, in many cases, present not only 
internally on the various mucous membranes, but also externally ; this is 
doubtless due to the inoculation by the virus, both as suspended in the 
air and breathed, and in the food or water taken into the stomach. Now, 
when the virus is scientifically inoculated, as practised till lately in the 
Himalayas, where I studied it, no general eruption appears at all, every- 
thing is confined to the site of the small-pox virus insertion ; on the other 
hand, when this inoculation is carelessly, or, rather, unscientifically 
practised, and small-pox crusts are swallowed as pills mixed with flour 
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and coarse sugar, or these crusts in a very fine dry powder are blown into 
the nostrils, and thus inhaled, then the most serious results follow, the 
mortality is very high, and the eruption often confluent. 

Now, as the native method of cleaning a well is not only expensive 
but very ineffective, hearing of Bull's dredger, I called on Mr. Bull 
when passing through Cawnpur in 1879, and at once saw that his 
dredger was the very thing I wanted to remove this deposit and to 
work down to the clean sarfd. I accordingly made a special report to 
the Government on the subject, and suggested a plan by which a Bull's 
dredger, placed on wheels, with a set of shears for working it, could be 
used in a group of stations, and transported by bullocks or horses from 
one station to another, in much the same way that a portable engine is 
made available in this country ; but no notice whatever was taken of 
the suggestion, and I have little doubt that an examination of the 
deposit in the wells in most Indian cantonments, and particularly at 
Lucknow, would reveal conditions of in sanitation which would raise the 
question, not why so many suffer from fever, but how it is tliat any 
escape. 

When writing on the subject of the late alarming increase of enteric 
fever in India, I found on inquiry that the cost of a Bull's dredger, 
such as I have described, would be in India, complete with derrick, 
windlass, and 100 feet of chain, suitable for conveyance in a cart, and 
capable of erection in 15 minutes, 180 rupees. 

And now I have done, and in conclusion would only repeat that 
everything here stated or suggested is to be found in my official sanitary 
reports for the first circle North-West Provinces, extending over 20 
years, from 1864 ; and I can only state that, as regards this circle, with 
its large military cantonments in the plains, and its hill sanatoria in 
the Himalayas, the conclusion arrived at by the Sanitary Department in 
India, and in this country, to the effect that the value of the European 
soldier's life has greatly increased, owing to the improved sanitation 
of his surroundings, is just one of those delusions which, like a pricked 
air-bag, collapse before the sharp point of any careful inquiry. 

The increased value of the soldier's life is due to a moral, hot a 
physical sanitation, and total abstinence and its accompaniments have 
had more to do with this than all the sanitation which India has seen 
for the last 25 years. Take, for instance, the sanitary condition of 
the first circle as regards the work of the strictly sanitary depart- 
ment; it was worse in 1884 than it was in 1864, as I am prepared to 
prove, for the defects of 1864 were allowed to go on unheeded and 
unremedied till 1884, when a wide-spread epidemic of typhoid fever 
was the penalty of years of the grossest violation of the first principles 
of sanitation in the matter of the water- supply ; and the cases of typhoid 
fever in the large hill sanatorium of Chuckrata in the Himalayas, and 
the increasing unhealthiness of Roorki, Meerut, Muttra, and Agra are 
evidences that neglected sanitation in the point of water-supply must 
bring a terrible retribution. 
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DISCUSSION. 



Mons. Maignen said that Mr. Kiimmel had been asked to explain 
the reason for the sudden rise shown in his diagram, and he had explained 
that it was intended to represent what he termed a snddon explosion of 
microbes, owing to the filter having been overworked. The same sort of 
thing had happened in England in the case of sand-filtration. Berlin 
engineers had found that sand was not capable of arresting a microbic 
organism until it was ripe, that was, in fact, not until a sufficient quantity 
of sediment had been deposited on the fine sand to form a filter in itself. 
What would become of the microbic organisms that had passed through 
that thick layer of sand before the filter became ripe P There was really 
plenty of room for them to remain where they were, and they would never 
be removed. Therefore, sand-filtration was open to great question, and 
they had in the case of Hamburg an explanation of why, at one particular 
moment, sand-filtration might bring about the evils of which they com- 
plained. With regard to boiling water, they had been told in a previous 
discussion that water might be considered to be safe if it was boiled at 
130° C. for 10 minutes in a closed vessel. There was one point he wished 
to suggest, and that was that the longer the water was boiled, the more 
quickly would it become putrid. Water boiled for five minutes would 
becomo putrid in three days, but water boiled for a quarter-of-an-hour 
would become putrid in one day. He wished to say a word on the question 
m as to what was to be done under the present emergency. In the first 
place, water coming from the best of sand-beds was a little coloured. 
This colouring was due to fine particles, so that it showed that the 
filtration was not perfect. But water contained other things, and they 
had been told that, besides sediments in suspension, there was also organic 
matter in solution. In some waters there was too much life. For the 
future they would have to deal with water, not by means of filters— which 
left behind things which might be a source of danger — but water must be 
treated chemically. Ho would tell them half a secret which would not bo 
a Eeoret next year, namely, that for the last year in Paris experiments had 
been made, which he was not yet authorised to divulge, which showed 
that the chemical purification of water entailed a bacteriological purifica- 
tion. He could not divulge it at present because it was necessary to find out 
how this was taking place, at what particular point, and for what particular 
reasons ; but the fact was that water whioh had been thus chemically 
purified had not a living germ in it. He had seen this done in four or five 
laboratories in Paris, and it was found that the water was completely 
sterile if properly treated by chemistry. The re-agents employed were 
no source of danger, and they completely precipitated lime, organic matter, 
and organisms. He believed that this would be the treatment applied to 
the impure water of the future. 

Dr. Simpson (Calcutta) said the last speaker on the subject had laid 
great stress on the purification of water ; but he himself looked at it from 
a different point of view, and thought they should see that the water was 
not contaminated, and therefore would not need purification. Dr. Pringle 
had told them the condition of the water-supply in India, and had shown 
that there was some difficulty in keeping that water pure, especially when 
the water was collected in tauks. Quite recently, some of the gentlemen 
connected with the Sanitary Department in Bengal had got over that 
difficulty, in a way, by using tube wells. They had introduced a number 
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of tube wells, such as were used in the Abyssinian Expedition, and put 
them down near the tanks, and in that way were enabled to obtain pure 
"water. He quite agreed with Dr. Pringle that the sanitary condition of 
Tndia in regard to the water-supply was the most pressing need. He had 
Iiad an illustration of that last February, when, owing to a very large 
festival where the people collected on the Ganges for bathing purposes, 
outbreaks of cholera had taken place. When those pilgrims went home 
they took the cholera to their villages ; and, following them up, he had 
inquired into the matter, and found that wherever pilgrims went and 
polluted the water-supplies (which they did so easily, as Dr. Pringle had 
told them), there cholera broke out, so that there were epidemics all over 
the country, which he attributed entirely to the water-supply. In another 
Section he had mentioned what had occurred in Calcutta on the introduc- 
tion of the water-supply, and he thought it was a fact worth repeating. 
In Calcutta the water-supply was introduced at the end of 1869. In the 
five years pi ior to that date there were 21,000 deaths from cholera; in 
the five years after the water-supply was introduced, there were 5,000 
deaths. Now, the supply at first was a street supply — standposts were 
introduced at certain distances along the streets and lanes. The people 
soon began to see the value of water, and were clamorous for the intro- 
duction of that water-supply into their houses. A number of house 
connexions were made, and the consequence was that in a very short time 
the street supply, instead of being constant, became intermittent. The 
cholera death-rate immediately ran up, and in the next five years, instead 
of an average of 1 ,100 deaths a year, the average was 1,400. That matter 
was not remedied ; a great deal of controversy went on, and another five 
years passed away without any remedy. The consequence was that more 
house connexions were made, the water was allowed to go to waste, and 
in certain sections became so scarce that it was almost impossible to get 
any. The result in those five years was that the deaths from cholera 
further rose from 1,400 to an annual average of 1,800. Then a partial 
remedy came in, more water was brought, bat it was not so well dis- 
tributed until the last year of the last quinquennium. The intermittency 
was not done away with, but the supply was better. The cholera death- 
rate immediately ran down again to 1,400. During the past two years 
the supply, though still intermittent, had been very much improved, and 
the cholera mortality had fallen to 1,000. After his experience in India, 
from the inquiry into local outbreaks and from the knowledge of what 
had occurred as the result of sanitary measures in regard to water-supply, 
he was convinced that once Calcutta, which was called the home of cholera, 
had a constant water-supply as well distributed as in some of the English 
towns, there would bo no cholera excepting that which was imported 
from the villages, From that illustration they would see the importance 
of the water-supply to villages. Ninety-five per cent, of the population 
of India lived in villages, and it was really in the villages that so much 
ill-health occurred. He had mentioned cholera simply because it fur- 
nished a good illustration ; but he was convinced that much of the fevers, 
of which they had probably heard, were due to the condition of the water 
that was drunk. India was such an immense country, and the people were 
so poor, that they could not have very large drainage works, but they 
could introduce a proper water-supply ; there was no doubt of that, and 
he was sure some system of drainage could bo devised by the eminent 
engineers who had to do with sanitary science, which would be of an 
inexpensive nature, and would meet the requirements of the country. 
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Mr. Binnie said ho thought they mast feel very much indebted to 
Dr. Pringle and Dr. Simpson for the remarks which had fallen from them 
on the subject of water-supply in India. That was a matter about which 
he had some little experience, and in which he could corroborate very 
fully all the statements of those gentlemen. The great bulk of India was 
without a water-supply in the sense in which they now used the words. 
Nothing could bo more filthy or disgusting than the ordinary village well, 
and it behoved them to do what they could to improve the water-supply 
in that country. Of couse, in the large towns and municipalities they had 
to a certain extent an unlimited amount of water. Calcutta, as they had 
heard, was doing its best ; Bombay was certainly far in advance of all 
the other towns in India, for not only was it getting a larger water-supply 
than any other town, but it was getting water from an undoubtedly pure 
and uncontaminated source, and from uncultivated and, he believed, 
unculturable areas. The importance of this they had seen in the paper 
on Altona. That town derived its water-supply from a river at a point 
below that at which sewage was discharged into it. They saw from the 
diagram that in that particular case the people drank the water with 
perfect impunity and immunity as regarded that particular outbreak of 
disease. At a certain period — in the month of February 1891 — that disease 
increased at a great rate. They saw also that about the same time, or 
rather, in the previous month of January, the filters gave indication of a 
very sudden rise in the number of microbes detected. Going back another 
month, they saw that the month of December was one in which there had 
been little rainfall. Putting those things together, he thought they 
confirmed a remark he made the other day, that they might for a long 
time continue to drink comparatively clean and healthy sewage, but the 
time would sooner or later arrive when epidemics of that kind would 
break out. It was most instructive to have such facts brought before 
their notice in the very clear way that the diagrams did, and they had 
seen what had been noticed in other places, that sand-filtration was not a 
perfect protection against those diseases. 

Kerr Xnmmel said he did not see how the filter could be overworked, 
but he had said in his paper, and repeated it now, that it was possible that 
there existed some relation between the working days of the filter and the 
number of microbes. The other things which had been mentioned were 
all to be read in his paper, but he wished to say that Mr. Binnie's remarks 
were right. 



Apercus sur l'Assainissement du Sous-sol des Villas, 

BY 

Senor Don Pedro Garcia Faria. 



Parmi les lois qui regissent tout ce qui a 6te* cree, une des plus 
notables est certainement la relative a la circulation continue de la 
matiere, laquelle se presente a nous sous divers aspects, selon la phase 
que nous observons du cycle ferme ou celle-ci evolutionne. 

Cette loi a recu de tres importantes applications depuis le Congres 
International de Bruxelles de 1856 ou Mr. Ward la formula par cet 
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aphorisme : " Circulation or stagnation," formule savante dont l'appli- 
cation renferme le systenie couiplet de Tassainisseuieut des villes. Les 
eaux de pluie penetrant dans le fond bas des terres et, de la, on les 
ache mine vers les grandes cites, et servent a Tapprovisionnement, en 
leur assignant les divers services qu'elles sont appelees a rendre ; 
de genera nt bientot en dejections urbaines extremement toxiques, il 
faut en faciliter Peloignement par des moyens naturels ou artificiels, 
obligeant ces substances putrides a se purifier par Taction filtrante et 
regeneratrice du sol, de Toxigene de Tair, et des vegetaux, dont Teffort 
contribue a transformer ces substances en d'autres inertes qui, plus tard, 
de venues assimilables a l'homme, serviront a son alimentation. 

La nieine circulation s'etablit au sujet de Tair, dont la regeneration 
par rapport a Tair vicie s'accomplit d'une man i ere analogue, et en 
g^neYal on peut dire que la ou la vie existe, on observe la transformation 
de la matiere. 

Les precedes employes a Tassainissement des villes varient selon 
Timportance qu'ont ces villes. Dans les petites, Taction regeneratrice 
des agents naturels, est reellement efficace, tandis, qu'au contraire, dans 
les grandes cites, cette action est si faible qu'elle est insuffisante pour 
combattre les multiples causes d'infection qui se pre*sentent. 

La formation des villages a lieu g£neralement par Tagroupation 
de demeures plus ou moins distantes entr'elles, qui reclament la 
construction de nouvelles habitations, et c'est alors que se forment des 
rues rudimentaires, comme rudimentaires sont aussi les services qui 
s'etablissent en elles. Ainsi dans la plupart des hameaux, les rues sont 
de veYitables torrents qui deviennent le receptacle des eaux de pluie et 
des eaux sales, meine des ordures de toutes sortes ; mais par cela in&me 
pretant plusieurs services, ceux, en effet, d'expulser les eaux exce\lentes 
et les excreta du village. 

Les residus qu'il convient d'enlever le plus promptement possible 
sont les matieres f^cales, les plus toxiques pour l'homme, et pour que 
leur evacuation soit rapide, il importe d'^tablir des canalisations qui 
les transportent avec c6ierit6 en des lieux n'offrant aucun peril a la 
sante publique ; il conviendrait aussi evacuer en elles toutes les eaux 
contenaut des matieres organiques, en un mot, tout ce qui est susceptible 
de decomposition et qui peut 6tre emport6 par la vehiculation aqueuse. 
En faisant cela, il faut rendre convexe le profil transversal des rues, 
car les egouts sont destines a rem placer le lit du torrent trace dans les 
rues rudimentaires ; par lui la chaussee se perfectionne, et de naturelles 
separations s'etablissent entre la circulation p£destre, la roulante et la 
ferree, (jui peuvent encore s'ex^cuter souterraiment, ainsi (ju'y etablir les 
canalisations et les tuyaux de distribution. 

L'assainissement des villes de peu de ressources ; celles d'exigue 
population, et, enfin, celles dont les conditions topographiques ne 
comportent point Tinstallation de galeries ou Thomme puisse p^n^trer, 
s'obtient par le systenie tubulaire form6 par des conduits cylindriques, 
en gr£s, eprouves sous 10 atmospheres, et rendus ainsi inattaquables 
aux eaux sales et industrielles, dont TeVacuation a lieu par ces 
conduits. 
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Le reseau sera nettoye au inoyen d'ondes recueillies dans des 
reservoirs a echappees automatiques, fixees a la tete de chaque tuyan 
et semblables a celles que Ton emploie pour le nettoyage des egouts. 
En cas d'obstruction des tuyaux aliuientaires des reservoirs, oti que 
l'obstruction du drain fut dificil a eviter, le nettoyage se pratiquera 
alors au moyen de baguettes flexibles introduces dans le drain principal 
par le secours de trois autres tuyaux mis en communication avec lui, 
lesquels emergent du fond des ouvertures ou puits d'inspection et dont 
Pequidistancc est un pen moindre que le double de la longueur de la 
baguette. 

Les unions des conduits entr'eux se realisent au moven de courbes 
a raccordement tangentiel, extant toujours les unions anguleuses, les 
parties entrantes ou sortantes qui peuvent motiver des obstructions et 
des dep6ts de substances putrides. 

Dans les villes ou les conditions different de celles plus baut enoncees, 
Padoption d'un reseau souterrain d'egouts est consequemment preferable, 
car il prete ainsi tous les services incommodes, insalubres ou perilleux 
possibles, dont il convient de debarrasser les rues et 1' habitation de la 
gent urbaine. 

La canalisation, qui doit obeir a un plan general, doit etre de plus 
impermeable, et permettre la sortie rapide de toutes les eaux et bien 
avant que la decomposition put ride ne se soit initiee en elles. 

Les materiaux employes en oeuvre doivent register a Phuinidite 
oxigenee et aux charges qu'ils sont appeles a supporter; et ceux 
employes com me les reveteinents, 6tre completement inattaquables par 
les eaux qui sur eux courent ; ils doivent etre bien lisses, et, s'il est 
possible, polis, afin d'eviter ainsi Padherencc des matieres putrides et 
augmenter en mkie temps la velocite des eaux sales. 

Les sections transversals des galeries doivent presenter des formes 
arrondies ; les formes de l'ovale convenant en general aux egouts de 
petites dimensions qu'un faible volume d'eau parcourt, car alors Peau 
acqulrant line suffisante hauteur augmente par cela meme la velocite 
de la nappe liquide ; dans les autres cas il est bon de recourir aux formes 
circulates et semi-circulaires qui, a perimetre ^gal, ont une plus grande 
aire; cPailleurs pour que Phomme puisse les parcourir et qu'elles 
rendent les divers services qu'on attend d'elles, leurs dimensions ne 
doivent pas etre moindres de 1.60 mts. en hauteur et 0.80 mts. en 
largeur, dimensions qui doivent aller en augmentant d^s les demieres 
ramifications, jusqu'a hi zone inferieure ou s'accumule un plus grand 
volume d'eau ; les augmentations de sections seront toujours rendues 
insensibles. 

Les unions des branchements avec les galeries et de ces galeries 
entr'elles, doivent se faire au moyen de courbes tangent ielles dont le 
rayon soit de vingt fois superieur que hi largeur du radier; les 
penetrations des differentes parties d'egouts s'obtiennent en prolongean 
leurs surfaces jusqu'a leur respective rencontre, disposant des arcs sur 
lesquels ro[>osent les voutes ; quelquefois on construit une seule voute 
en la zone d'union, et cette voute, qui couvre les galeries qui s'unissent 
prend la forme d'entonoir qui oblige d'etablir une cheminee de ventila- 
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tion en sa partie haute afin d'evitcr que Pair infecte* s'accumule en elle ; 
cette solution ne saurait etre prodiguee car etant tres couteuse, elle est 
aussi plus difficile a construire que la precedente. 

Les sections des galeries devront etre e*tudiees de maniere que 
chacune de ses parties repondent a de determines services; ainsi on 
calculera la eunette de fa$on k suffire a Invasion de toutes les eaux 
sales ; la totalite de la section sera suffisante a PeVacuation des eaux 
de pluie ; sur les aretes de la eunette, e'est-a-dire au l>ord de la 
banquette ou bien sur celle-ci, on einp6trera les rails ou courront les 
vagonnets destines au transport des r^sidus solides, et sous la voute on 
am£nagera les tuyaux et les conduits de distribution d'eaux et des divers 
fluides. 

Pour pouvoir faire le calcul de la section totale des egouts des 
multiples rues d'une ville, on doit examiner en cette derniere les 
hassins affluents a cliacun des talwegs, en tenant compte que ces talwegs 
soul determines par la topographie du terrain d'asseoiment ; par 
Purbanisation etablie deja, et par les points ou zones oil se practique 
le deversement des eaux. Le cube d'eaux qui afflue aux egouts est de 
trois categories distinctes ; de pluie ; d'industrie ; et les eaux sales, 
considerant comme telles celles excedents de Parrosement, lavage et 
autres usages. Pour fixer le debit correspondent aux eaux de pluie de 
chaque galerie, il faut connaitre Paire de la region affluente en un point 
de cette derniere ; la hauteur d'eau tombee dans les grandes averses et 
leur duree, documents qui doivent se d&luire de la MEtereologie locale 
de la ville a laquelle on destine le projet ; on doit encore tenir en 
compte que Peau met a se reunir dans les egouts le double ou le triple 
du temps qu'elle met a sa tombee, et que, non plus, toute cette pluie 
arrive au reseau souterrain, car il se perd par Evaporation, filtration, 
imbibition, le tiers ou la moitie de cette pluie, proportion que croit avec 
la permeabilite des pavages et du terrain. Au volume d'eau de pluie 
il faut ajouter celui des eaux sales, et de celles qui excedent, dont la 
quant it e est variable selon la densite" des habitants par hectare et selon 
la dotation par jour et par personne, pouvant eonsid£rer aussi que la 
moitie ou les deux tiers de la dotation qui correspond aux habitants 
qui s'en servent, arrivent a Pegout, les pertes etant toujours plus [>etites. 
a mesure que la dotation est grande. En resume, il faut aussi tenir en 
compte la dotation relative aux eaux industrielles dont la quantite et 
regime sont encore plus variables, parcequ'elles dependent de la situation 
et nature des etablissements industriels de la cite ; il est par consequent 
ne*cessaire de calculer dans chaque region la proportion relative a cette 
cause, et, (faite la somme des trois affluences corresjxmdant a P hectare 
du terrain et multipliant cette somme par le nombre d'hectares de la 
region dont le telweg forme hi galerie,) on obtient le debit Q, soit le 
volume auquel il faut donner passage ; connaissant de plus la pente 
du radier J et le rayon moyen R du type de section qui s'adopte et la 
valeur qui correspond au coefficient a selon Padherence de Peau par 
rapport au revetements qui peut se considerer egal a 52 si le revetement 
est bien lisse ; 
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On peut alors faire l'application des formules connues : 

V = a \/l{ J ; Q = ■«■ V, d&luisant de la premiere la velocity 
inoyenne V, et de la seconde l'aire •"- necessaire au deversement, on 
recherche parnii les sections adoptees, celle dont l'aire libre ait cette 
valeur comme minimum. 

Quant a la vitesse des eaux sales, il importe que ce soit la plus 
forte possible et pour ce motif la cunette doit se construire de formes 
circulaires dans lesquelles R acquiert la valeur maxima et la[ surface 
int£rieure de c"elle-ci doit etre parfaitement lisse et, s'il est possible, 
polie avec soin, car alors augmente la valeur de a, et par tant celui de V ; 
le meme resultat s'obtient en augmentant la pente J qui a ses limites 
determinees par les pentes memes de la rue, pentes qui dans les parties 
basses des villes sont ge*neralenient fort reduites. La pente minima 
admissible pour un reseau, d'egouts depend du volume d'eau affluant a 
ce reseau, diminuant celui-ci en raison egale des autres circonstances, 
a mesure que l'autre augmente ; cependant pour ne pas exiger de grands 
volumes d'eau ou moyens speciaux de nettoyage, il ne convient pas 
d'admettre de pentes minimas tres petites; la limite de 0* 001 est tres 
acceptable, bien que, parfois, de grandes villes ont 6te en bessoin d'en 
admettre de plus petites,' pour l'exiger ainsi la topographie du terrain. 

Quant a la limite minimum de la vitesse, ou doit tenir en compte, 
que, dans aucun cas, elle doive jamais descendre de la necessaire a 
l'entrainement de toutes les substances putrides apportees par les eaux, 
pouvant fixer cette limite de velocite en soixante dix metres par seconde, 
au cas de n'admettre aucun s solides trop denses ou volumineux, 
laquelle au contraire on augmentera si Ton doit donner acces a ces 
derniers. 

01>eissant aux principes exposes plus haut, il se d6duit, comme 
consequence logique, qu'il convient d'extraire toutes les ordures des 
maisons et des rues par Tinterieur des egouts, bien qu'il faille les doter 
de moyens ad hoc que permettent de pratiquer avec efficacite* ce nouveau 
service ; si le courant d'eau des dgouts etait continue, s'il ^tait suffisant 
a entrainer les ordures, qui sont moins denses que Peau, par la flottaison, 
il est clair qu'on pourrait adopter ce syst^me ; inais il est si difficile de 
reunir toutes les circonstances, qu'il est preferable, en general, d'extraire 
les ordures au moyen de vagonnets leg^rement perfores dans leur 
fond. 

A cet effet, il faut disposer les rails empotr£s sur les aretes de la 
cunette, e'est-a-dire k la naissance de la banquette ou sur eelle-lA, et 
de facon a ce que la marche des vagonnets soit rendue facile de^s les 
dernieres ramifications jusqu'a Temissaire, et vice-versa ; les ordures se 
jetteront dans les vagonnets d&s les dep6ts souterrains qui fonctionneront 
par un ine*canisine tr^s simple et qui ne devront point ressauter sur la 
voie publique ; ils s'ouvriront automatiquement au moment de jeter les 
ordures, sans pouvoir, dans aucun cas rester ouverts. 

Les depdts d'ordures auront des formes arrondies et seront exempts 
d'aretes et d'angles rentrants; et dans rinterieur on construira les 
houches d'egout semi-circulaires, qui doivent donner Ten tree aux eaux 
de pluie et qu'on pourra visiter et nettoyer facilement ; tous ces ouvrages 
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seront revetus inte'rieureinent d'uu materiel resistant et parfaitement 
liss£, empechant ainsi toute adherence des ordures, et on les nettoyera 
journelleinent avec une forte quantite d'eau, mais seulement apr&s en 
avoir extrait les ordures. 

Le transport des residus solides s'etant operd par la manoeuvre des 
vagonnets, comme aussi ceux des dinettes des galeries par le moyen des 
vannes que ce vagonnets portent avec eux, il faudra prendre certaines 
precautions pour eviter les effets d'une grande agglomeration d'eau, et 
pour la prevenir, on doit disposer d'un r£seau tele'phonique et de timbres 
d'avis qui transmettront les ordres au service, et, entr'autres, ceux 
ne^cessaires a conduire les vagonnets hors des egouts, ou bien aux parties 
^levees de qeux-ei, ainsi qn'aux galeries de refuge qui se construiraient. 

L'illumination des galeries doit etre electrique pour plusieurs 
raisons, et, entr'autres, celles d'eviter par ce moyen les explosions du 
gaz d'eelairage, ouvrant le courant electrique la seulement ou ce fluide 
devra preter les services qui lui incombent. La bonne exploitation du 
reseau reclame qu'on signale avec clarte les galeries par des ecriteaux 
qui empeehent de les confondre entr'elles, consignant sur ces plaques 
toutes les indications de longueur, pentes et sections qui peuvent 
inte*resser. 

On etablira une ventilation si complete qu'en aucune part Pair ne 
pourra se detenir ou se vicier, et Ton recourra pour cela faire, aux 
ouvertures des bouches des egouts, aux regards, aux depots amenages 
pour les ordures et surtout aux tuyaux tie deseente des eaux de pluie ; 
enfin tous les conduits porteront directement Fair sature des egouts aux 
couches atmospheriques superieures, au-dessus des toitures. Si en un 
point queleonque, ou pour des circonstances exception nelles, les moyens 
indiques ne suffisaient pas, on recourra a Temploi de cheminees 
d'aspiration ou a d'autres moyens artifieiels dont Temploi doit se 
restreindre autant que i>ossible. 

L'assainissement du sous-sol des villes requiert que les conduits 
priv^s de deseente des eaux tie pluie des latrines, de cuisine, et de 
lavage qui sont des ramifications de la canalisation publique, r£unissent 
telles conditions, que jamais, ni sous aucun pretexte, se detiennent en 
eux les matieres putrides, et ix>ur obtenir ce r£sultat, il faut disposer 
les tuyaux ties maisons de facon a ce que Tevacuation de tous les 
residus s'opere avec promptitude et rapideinent, par ties deversoirs 
expeditifs, et les siphons qui se placent a leur naissance pour incom- 
muniquer la maison et le conduit prive, evitant ainsi a ces maisons les 
consequences facheuses que les imperfections du reseau pourraient leur 
causer. Les tuvaux seront droits et faciles a examiner ; ils auront le 
diametre strictement necessaire que reclament les services qu'ils doivent 
rendre ; ils seront exempts de parties rentrantes ou saillantes, seront 
construits en gres, plomb ou en d'autres materiaux resistants et 
inattaquables aux eaux sales et aux agents atmospheriques. 

Tous les tuyaux de deseente devront se prolonger tie 2.00 metres 
au-dessus des toits afiu que les germes qui ascensionneut par leur 
secours, atteignent la partie haute de Patuiosphere et s'oxidenl et 
mineralisent les matieres organisees. 

i p. 2205. ^ 
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Dans la partie inferieure, les unions des tuyaux de descente avec 
les egouts seront faites sans recourir a l'intermediaire d'un siphon 
quelconque, qui pourra se tolerer settlement dans les cas ou les Egouts 
ne reuniraient pas les conditions definitives qui en assure l'immunite. 

Pour favoriser l'ainelioration de la sante publique dans beaucoup 
de grandes cites, on ne doit pas compter seulement sur l'evacuation des 
eaux de pluie, sides et d'industries, car les fluctuations de la couche 
aqueuse souterraine originent des decompositions putrides sur les 
inatieres organiques qui penetrant dans le sous-sol; pour dejouer es 
inconvenients que produit cette cause, on recourt au drainage permeable, 
lequel de verse son con ten u en des endroits des egouts appropries a 
l'effet ; cette canalisation peut-etre etablie par des tuyaux de terre cuite 
poreuse, sans le secours d'aueun materiel en ses unions, le tout place* 
dans la direction et avec la pente rationnelle qui lui correspond. 

Les drains peuvent se placer dans le fond ineme de la tranchee 

preparee a reeevoir le reseau des egouts, et par ce moyen on realisera 

avec une grande economic, rabaissement de la couche d'eau souterraine 

.ainsi que la neutralisation des inatieres putrides et toxiques qui auraient 

penetre dans le sous sol. 

C'est dans 1'interieur de la canalisation souterraine et specialement 
sous la voiite qu'on place tous les tuyaux des conduits d'eau et des 
fluides qui doivent etre distribues dans la ville, faisant en sorte que le 
cote destine au passage des preposes aux divers services, reste 
entierement libre, afin d'eviter les contusions et les accidents qui 
pourraient survenir a ces gens. Quant au mode tie pratiquer les prises 
pour les etablissements prives, on simpliiie eonsiderablement la chase 
en se servant d'une galerie ou branchement incomnmniquee avec logout, 
la meme que celle qui contient les tuyaux de descente des eaux de 
toutes espeees. 

Quand les eaux sales arrivent au point inferieur de la canalisation, 
il se peut qu'en ce point meme commence l'emissaire qui doit conduire 
ces eaux sales en un lieu designe pour leur depuration, ou bien encore 
qu'il soit necessaire d'user du moyen d'une elevation ; en ce cas des 
machines font fonctionner des pompes qui portent les eaux a Tendroit 
qui leur est destine. 

Sur ce sujet nous ne pouvons aussi que faire des indications 
generales, car plusieurs villes sont entourees de hautes montagnes, sans 
aucuns champs dans leur voisinage, et alors il faut lancer les eaux a 
la mer ou recourir a«x movens speciaux de depuration, moyens qui ne 
laissent point d'avoir Waueoup d'inconveiiients. Dans les autres cas, 
ou use du systeme des irrigations agricoles et des iiltrations dans le 
terrain, procede qui garantit la plus complete depuration des eaux 
sales au benefice de la cite d'oii elles proviennent, ainsi qu'aux bourgs, 
hameaux et champs dont les proprietaires obtiennent d'exeellents 
resultats de ces memes sulxstances toxiques dont I'etat stagnant est si 
prejudiciable aux etres humaius. 

Les residus urbains, et principalement les inatieres fecales, con- 
stituent le plus riche des engrais, representant une richesse considerable 



Apercus sur F Assainissement du Sous-sol des Villes. 259 

qui, perdue une fois, ne peut plus se reprendre ; et pouvant produire 
autant de maux que de benefices, etant judicieusement utilised. 

Sommaire. 

1. L'assainissement du sous-sol des villes sera d'autant plus coraplet 
et perfeetionn£, qu'on saura faciliter d'avantage et la circulation continue 
et la transformation de la iratie're, dans le circuit oil eelle-ci 
evolution ne. 

2. Les services pretes par lea rues des villes augmentent d' impor- 
tance a mesure qu'elles s'aecroissent et se perfectionnent. Dans les 
cites de peu de ressources, et dans les zones dlprimeVs on recourt au 
systeme tubnlaire dont la conservation et nettoyage deviennent faciles 
au moyen des courants d'eau. 

3. Dans les autres cas, on construit un reseau souterrain ou sont 
etahlis les services incommodes, insalubres ou peYilleux, et les galeries 
servent a Pexpulsion des eaux sales, a Textraction ties residus solides, 
ainsi qu'a l'installation des canalisations et conduits de toutes especes. 

4. Les sections des galeries seront de forme arrondie et leur aire 
suffisaminent grande pour permettre au personnel de le« parcourir 
librement et d'y preter leurs services. 

4. La pente des reseaux doit diminuer de la partie superieure a 
l'inferieure, en raison de raugmentation du volume d'eau, et des 
difficultes que pr£sentcnt les zones basses ; les limites de l'inclinaison 
des pentes oscillent, si cela est possible, entre cinq pour cent et un pour 
mille ; les pentes petites reelament l'einploi d'abondants volumes d'eau 
pour leur lavage. 

6. Les unions des galeries entr'elles devront tou jours se faire 
tangentiellement, et le rayon des courbes etre en general vingt fois 
plus grand que la largeur du radier destine a, eVacuer les eaux sales. 

7. L'extraction des immondices et des residus solides urbains 
pourra se pratiquer dans Tinterieur de la galerie au moyen de vagonnets 
courant sur des rails empotres dans les maconneries. Les trains formes 
dans rintlrietir des grands collecteurs se dirigeront a l'exterieur pour 
fertiliser les champs avec ces ricbes ferments. 

8. La ventilation du reseau souterrain devra etre grande et 
complete afin d'eviter l'infection de l'air, sans qu'il y ait jamais aucune 
partie de galeries, branchements, siphons oil manque cette ventilation 
necessaire. 

9. Le nettoyage des egouts se pratiquera au moyen de la vehicula- 
tion aqueuse par courants d'eau continus, s'ils sont abondants, ou bien 
pas ondees intermittantes qui parcourront une fois ou deux par jour 
au moins chaque galerie. Pour que la circulation continue s'effeetue en 
bonnes conditions, il faut que la vitesse minimum soit de 0*70 metre* 
par seconde et que la dotation d'eau ne baisse pas de 200 litres par jour 
et par personne. 

10. Les branchements particuliers s'enlaceront avec le reseau des 
Egouts d'un mode facile et simple au moyen de galeries qui permettront 
d'inspectionner les branchements et d'y placer les ramifications «t 
tuyaux de prise, s'unissant aux canalisations et conduits de toutes 
espeees. 
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11. L 'excessive humidite du sous-sol s'evitera dans les villes qu'aient 
cet inconvenient au nioyen du drainage permeable dispose sur les cotes 
du reseau des t'gouts. 

12. La depuration agricole complete rassainissement du sous-sol 
des villes, constituant, quaiul on peut l'appliquer opportunement, le 
moyen le plus higienique et economique de tous les systemes connus. 

K)OCH 



DISCUSSION. 

The President said they must now close their proceedings for the 
day aad for the Session. He should like to express the thanks of the 
committee to those gentlemen who had come so far and rendered such 
valuable services in the presenting and discussing of the several papers. 
He should be sorry for them to dissolve without according to their in- 
valuable secretary, Mr. Middleton, their best thanks for the services he 
had rendered. There was no member of the Organising Committee or of 
the Council, or of the Sectional Committee, there was no gentleman in 
the room or out of it who was so able to judge as he was, owing to the 
peculiar circumstances in which he had been placed as President of the 
Section, or who could form an adequate conception of the value of 
Mr. Middleton's services from the very commencement of the work, 
several months ago, until the present time. He hoped they would give 
him a vote of thanks by acclamation for the services he had rendered. 

A vote of thanks to Mr. Middleton for his services as secretary was 
then carried by acclamation. 

Mr. Middleton said he was exceedingly obliged to them for the 
manner in which they had received the remarks of Sir John Coode. He 
could say that, although the duties of the secretaryship of that section 
had been heavy, they had been a labour of love. He only hoped that his 
work had been properly done, and that they were satisfied with it ; if so, 
he was well repaid. 

The President said the next stage would be that in course of time 
members would receive the report of their proceedings in print. He 
thought he was justified in saying that the result of that gathering in 
London had not been surpassed in value by those of any other meetings of 
the Congress in any other city in Europe. 

Mr. Middleton said that in the absence of the vice-presidents he 
hoped he might be allowed to propose a hearty vote of thanks to Sir John 
Coode, who had given up an immense amount of his valuable time to 
presiding at the meetings, much more even than could have been expected 
from him. They were very much obliged to him for the trouble he had 
taken in attending not only these meetings, but the meetings of the 
committee. The organisation of the scheme could not have gone on in the 
way it had, if Sir John Coode had not given eo large an amount of attention 
to it. 

A vote of thanks was then passed to the President by acclamation. 

The President said he had endeavoured to do that, as every other 
matter which he took in hand, to the best of his power, not putting his 
hand to the plough and looking back. He thanked them for the recognition 
they had tendered to him for so doing. 
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SECTION VIII. 



NAVAL AND MILITARY HYGIENE. 



Tuesday, 11th August, 1891. 

The President, The Right Hon. The Lord Wantage, K.C.B., V.C., 



in the Chair. 



+♦•-♦- 



Presidential Address. 

BY 

The Right Hon. The Lord Wantage, K.C.B., V.C. 



-♦•••+ 



I feel greatly honoured at being chosen to preside over the Naval 
and Military Section of what is perhaps the most important Conference 
that has ever assembled for the purpose of discussing questions 
connected with the science of public health, and especially such as 
tend to its preservation and improvement. 

In the few words I would now address to you I shall not venture 
upon any remarks of a scientific or technical nature — my knowledge of 
the matters under discussion is confined to what I have acquired when 
taking part in Committees upon army medical subjects, and upon Red 
Cross work. I shall leave the discussion of such subjects to the abler 
treatment of those who will follow me in this Conference, and I will 
confine myself to congratulating you upon the assemblage in London 
ot so large and varied a body of distinguish^ men, representing not 
onlv England and her Colonies, but almost even' civilised nation of the 
globe ; and to inviting those* around me to give us the benefit of their 
teaching and experience upon the main question before us, which is 
how best to maintain in full efficiency the greatest temporal blessing 
which is accorded to mankind, namely, health both of body and of mind. 

I can imagine no worthier field for the practical exercise of that 
scientific spirit wiiich is the special outcome of our age than that of 
developing and perfecting the many means which conduce to the 
maintenance of such a standard of bodily health as shall enable our 
constantly increasing populations to obtain the greatest amount of 
working powers from the physical and intellectual qualities with which 
nature has endowed them. 

To the Military Section, over which I have the honour of presiding, 
these remarks apply with special force. In an army we have, a large 
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Kivlv of men, removed Erora tin- ordiimry conditions of lift; nnd tlieir 
physical and moral well-being confided to the tare 'if the State. To 
render their conditions of life so sanilnrv, lioth mentnllv nml bodily, aj 1,1 
ensure tin.- full discharge of tin-it' military duties, is iin object worthy of 
tii. life devotion of sni.li men us ! roe before dm to-day A vast field for 
improvement of nil kind lies before ns. Hut it is not tdto^ethi-i \ n j ■ 
soil that we have to work en. Much bus already bees achieved, and 
when we look hack and see in past times the disregard tlwi prevailed 
of the health nml comfort of soldiers in barrack life, nnd the lack of 
utovimoD fi'i' the sick and the wounded in war, and when we atteanpt 
In reahze in out own minds the amount of sulferin<; mid ndsot'v which 

men neglect entailed, are ci ngratnkte onrsekes on all that bai 

been done of late rears, 

Bui in proportion us knowledge increases, and as the spirit of 
humanity (which ] may call the special virtue of modern Christianity 

and nf modem eivili/nlion) expands — so do the requirements £>J I 

hygiene and of nil it involves increase. This has been fully recognised 
throughout the civilized world, both by Government* and by peoples. 
In the United States of America, the provision made for soldiers 
disabled in the service of their country, is of remarkable effieiencv nnd 
completeness. In Europe the formation of numerous societies for 
voluntary niil, which supplements the work done by Government Droves 
uiw wide-spread nod deep-rooted is the conviction that soldiers nnd 
■nihil- have special chums on all that charity nnd science can do la 
lighten the trials and sufferings thai are a necessity of their calling. 
England has not been behind oilier nations, and the English Govern- 
ment bus recently -iv.'ii fresh proof of ds appreciation Of its ihilio 

nml rcsjioiisihilitii's tmvnrd« the army, hy i large Parliamentary 
of money towards the construction of new nnd improved barracks M 
Ahlershot nnd at other militnry centres. Medical man have long n 
that sunshine and fresh air are their best unitary allies, nml the r*#w 

Imrrncks now Ileitis constructed by our engi rs are built in socb H 

ru icr us to reap the fall benefit of these natural advantages, as well 

as of recent practical and scientific improvements for artificial warmth 
and ventilation. On our country rests special and peculiar nhligatioM 
-on account of the large proportion of very young soldiers who 
(owing to the exigencies of voluntary service nnd other causes) fill the 
ranks of our army, and who spend the period of early youth under the 
control and discipline of military life. That such control should result 
iii the improvement, not the deterioration, of their " physique " i- I 
matter of paramount importance to their efficiency while with the 
colours, and after their return to civil life, The matter is eomplicateil 
by the fact that our troops ate not confined to home service, but iijv 
compelled to serve in every variety of climate. This renders n full stu.lv 
of the diseases incident to tropical anil other clinmtesa primary neeex-in 
of British Military Hygiene. To these diseases bids nnd Young men fall 
easier victims than men of more mature age, and hence our troops are 
found to be specially susceptible to them. In India much has lieen done, 
and much more may hereafter be done, both there and elsewhere, by 
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transference during the hot seasons to hill sanatoriums. The subjects 
I have thus indicated, and many similar topics, will afford subject 
matter for far more prolonged discussions than the present week of 
conference can admit of. 

My own active co-operation with members of the Army Medical 
profession is limited to my work with the " National Aid Society for 
Sick and Wounded in War." I shall always look back with satisfaction 
to the time when I was associated with many thoughtful and experienced 
members of the profession, and had the privilege of working with them, 
during the great Franco-German War of 1870-1. Relief was rendered 
to the wounded of both sides on the battlefield and often under fire by 
devoted men, some of whom I have the pleasure of seeing at this 
Congress. . Surgeons and voluntary .workers of all nations united in 
the great work of humanity, and performed their self-imposed duties 
regardless of all save the preservation of life and the alleviation of 
suffering. Women, too, gave their services ; and women's work — begun, 
as regards England, during the Crimean War, and under the direction 
of that much honoured lady, Florence Nightingale — received a great 
impetus during the Franco-German War. It has now become a 
recognized branch of the English Army Medical Service, to the great 
advantage of the sanitary condition of our army hospitals and of the 
comfort and happiness of the patients. 

These are, however, in some degree retrospective thoughts, and 
relate mainly to the past. The object of this Congress is not to look 
back but forward. 

It is by the discussions and suggestions in meetings such as these 
that progress in the future is assured. For practical purposes the work 
before us is divided into Sections, and each separate Branch of the 
Congress, having in view the same general end and object, gives its 
share of aid and assistance in advancing the physical welfare of the 
community at large. 

The Congress of London, so ably inaugurated yesterday by its 
President, His Royal Highness the Prince of Wales, at the strikingly 
representative and largely attended meeting held in St. James' Hall, 
holds out a bright promise of hope that it will largely advance the great 
cause which its members have at heart. 

We all, rich and poor, workers and men of leisure, feel the 
value of health, though, like many other blessings, we hardly realize its 
full value until deprived of it. But rarely has this universal feeling 
been so truly and eloquently expressed as by a well-known writer of the 
last century, Sterne, in whose words I will ask to be allowed to clos* 
these few inaugural remarks : — 

" O blessed Health ! thou art above all gold and treasure ; 'tis thou 
u who enlargest the soul, and openest all its powers to receive instruc- 
" tion, and to relish Virtue. He that has thee has little more to wish 
u for. And he that is so wretched as to want thee, wants everything 
" with thee.*' 
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The word " quarantine " lias been retained in use from habit and 
for convenience of expression. As applied to our seaboard protective 
establishments against the introduction of infectious disease from abroad. 
it has, however, long ceased to imply the idea of a routine time 
of detention. 

" Medical inspection " to detect actual cases of illness ; and what 
is known as " maritime sanitation " to destroy the micro-organisms of 
disease in vessels, clothing, <fcc, with, in some cases, the detention under 
quarantine of observation of " suspects " for a term varying with the 
period of incubation of the particular disease, constitute the practice 
covered by the expression " maritime quarantine." 

In Canada quarantine is entirely under the National Government. 
In the United States it is under the various States, and in some cases 
the seaboard cities. These local quarantine establishments are, however, 
supplemented by national quarantine or refuge stations. The expecta- 
tion is that many of the local establishments will come more and more 
to act merely as inspecting stations, and that vessels requiring treatment 
will be sent to the nearest national quarantine station. 

The details of the appliances in use at our quarantines vary — as may 
well be expected— to a certain extent, in accordance with the special 
demands of each port. And these demands are influenced by questions 
of latitude and climate, by the presence or absence of a large annual 
immigration through the port, and by the distance of the port from a 
fully equipped national station. 

But the differences are in degree rather than in kind. 

There is a general acceptance of steam, the mercuric chloride 
drench, and fumigation with sulphur dioxide, as our recognised means 
of disinfection, and the appliances for the use of these several means are 
adopted more or less fully and completely as the necessities of each 
particular port may seem to demand. 

The main requirements for a quarantine station are held to l>e as 
follows : — 

1. A boarding station, so placed as to command the channel leading 
to the port. 

2. A boarding steamer, fitted with' hospital cabins for landing the 
sick, and with appliances for disinfecting in the offing ships* hospitals 
with the mercuric chloride drench, and with steam, when such disin- 
fection is found to be all that the vessel requires. 

3. A reserve steamer to replace the usual boarding steamer on 
emergency, and — where the station is isolated — to act as supply and 
mail steamer, for the forwarding of convalescents, <&c. 
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4. An anchorage for vessels under quarantine of observation. It 
should he placed conveniently for the main establishment, and safely 
remote from the track of commerce. 

5. A deep-water pier. The depth of water at low tide at its end 
should be at least equal to the draught of the largest vessels coming 
to the port, with a frontage sufficient for such vessels to moor to it if 
required. Upon this pier there should be constructed — 

(a.) A warehouse ; 

(o.) Elevated tanks for disinfecting solutions ; 
(c.) A disinfecting house containing steam disinfecting cylinders ; 
•(d.) Sulphur furnaces, engine, exhaust fans, <&c. for fumigation. 

6. A lazarette or hospital for the treatment of infectious diseases. 

7. Separate accommodation for non-infectious cases from infected 
vessels in quarantine. 

8. Detention houses for the detention under observation, in groups, 
of " suspects " or persons who have been exposed to infection. 

9. Quarters for officers and staff. 

10. Telegraphic communication with the rest of the world. Tele- 
phonic communication between the different parts of the station. 

11. A bacteriological laboratory. 

12. A cremation furnace for the disposal of the bodies of those 
who have died of infectious disease. 

The disinfection appliances may be described somewhat more at 
length. 

Mercuric chloride drench. Upon the pier a framework is erected 
some 35 or 40 feet high. On top of this is a circular wrought-iron 
tank, capable of holding about 8,000 gallons. The top of the tank is 
closed by a secure cover to prevent access of light to the solution. On 
the top of this cover is placed centrally a wooden cask holding about 
60 gallons. In this the mercuric salt is dissolved, and then let down 
into the tank through a wooden faucet ; 65 to 70 pounds of the mercuric 
chloride are used for one charge. The strength of the solution used 
being from 1 in 700 to 1 in 1,000. In the tank near the lower edge 
are three heavy faucets of galvanised iron, to each of which is screwed a 
lead of one inch four-ply rubber hose. The ends of these lie on the 
pier, and are lengthened by additional sections to reach anv part of the 
largest vessel. To the far extremity of each hose a nozzle, or a rose 
for spraying, is attached, provided with a stop-cock. During disin- 
fection all three leads may be used simultaneously, fore, aft, and 
amidship. On a single vessel from 1,500 to 3,000 gallons may be used 
in drenching and spraying all attainable surfaces of the vessel excepting 
cargo, but including ballast, hold, saloons, forecastle, decks, &e. The 
process requires from half-an-honr to two hours, according to circum- 
stances. The bilge water also is replaced by this solution. 

Steam disinfecting cylinders. These chambers, two or three at 
one station, consist of jacketed, cylindrical shells, made of strong boiler 
iron, each shell being 40 or 50 feet long and 7 or 8 feet in diameter, 
inside measurement, and furnished with doors at each end. All clothing; 
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bedding, hmigiug-, \i- , mi' taken rrom vessels undergnij . 
sanitation, placed in the flinders, Mid allowed 1" remain for l-!> in -<< 
minute* subjected u- a te mp er at ure ot 23tf Vtht dry and iiwinl head 

A enne is provided for swinging the moveable doors or heads inn, ;i!i.| 
out of place. 'I'll.' cylinder* are covered with hair-Felling nixl etuivas 

to prevent radiaiem. The clothing, Ac is bong on trucks with clothes 
racks; then are admitted at one end and taken act at the other. Tha 

Otiwm is admitted into the manifolds IV «tutiiiti«rv boiler cloae a) 

hand. The cylinders aw provided with safety valves variously weighted 

and set, according aa steam nnder-pwamir ■ streaming steam may be 

preferred- Dry heat is first introduced, raising ihe temperature to IBtf 
to 180 s Fulii- ; steam is then turned on, bringing the thermometer Dp to 
■230°. »t which it is h, Id for i 20 minutes or batf-ao.honr. 

Sulphnr dioxide fumigation. Various patterns of Furl 
sulphnr fnuiigaiii.il are ra use. They are all alike in the prinoinlti 
of driving the sulphnr ftunes by powerful fans with great power and 
s. ■ ■] i n-i t \- into the dosed holds or apartments of vessels, so aa to force 
tha fumes into every cranny and crack. The confined air of the hold 
having irsl been expelled, is replaced by an atmosphere sorvfcargud 
with sulphur dioxide The fan is run by » special engine, The 
furnaces are connected t,, I lie vessel by a pipe of galvanised iron and 
asbestos cloth tjf one fool in diameter. An average of three or font 
pounds per 1,ij00 cubic feet is employed, mid the fumes are generally 
kept For 2-1 hours in tin vessel's hold. 

One very good form of this furnace Is that Introduced by AssUtont- 
Surgean Kinyocm, United States Marine Hospital Service, ft is on 
the principle of a rcverlicnitorv I'm mice, consisting of a scries ,.t ,1,. ■)■,,., 

arranged above another, each shelf holding a pan of salphor. 

A forced draught is kepi up by means of a fan-blower connected at the 

ia.ii The draught of air charged iron, the burning sulpbor of each 

shelf is imide to reach and puss over the shell' iihove In 
anertarw nuuh' hv stiiiriening the -In-h,--, iil[i>i'jiuti>]y al their front and 
istek ends. With an experimental furnace repeated experiments gave 
Dr. Kiiiw, mi from I l t" 18 per cent, of sulphur dioxyde, temperature 
31* centigrade, while burning sulphur in u closed place 
ij per ei-ut. al 21 V., i.e.. it would oot support the combustion of 
sulphur above that per centage, A more recently modific I 
Charleston, Bouth Carolina, baa given gas testing 1* per cent, mlpfanv 
dioxyde. 

Quarantinalile dmust's. — Tile Cainuliiiu regulations 1m 

since their Bret pr nlgation in 1*32, inclwled "Asiatic cholera, iev>-i, 

" small-pox, inciirlntiiui, measles, oi* any other infeelioiis and dangerous 

" dSaease." Iu some parts of the United States the list 

yellow fever, typhus, cholera, and small-pox. At porta, however, whan 

there is immigration, the lisi is more extensive; thuB at Boston it 

Inetndea also diphtheria, scarlet Eever, typhoid fever, and n ■ 

at New York, with all tin- above, relapsing fever i- also mentioned, " and 

" any diseases ol' » contagious, infectious or pestilential character, 
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u which shall be considered by the health officer dangerous to the 
" public health." Within the last two years leprosy has been added 
to the list, both in Canada and the United States ; and in the latter 
country, wince the 1st of April last, consumption is classed amongst the 
dangerous and contagious diseases barring admission, immigrants 
suffering from it, being now ordered to be returned to the ports from 
whence thev came. 

Canada has nine principal quarantine stations, viz., Halifax, 
Pietou, Hawkesbnry, and Sydney, Cape Breton in Nova Scotia; 
St. John and Miramichi in New Brunswick ; Charlottetown in Prince 
Edward Island; the St. Lawrence Quarantine; and Victoria in British 
Columbia. 

The United States Government has eight national quarantine or 
refuge stations, viz., Delaware Breakwater, Delaware ; Cape Charles, 
Virginia; Saj>elo Sound, Georgia; Key West, Florida; Chandeleur 
Island, Mississippi ; and, on the Pacific, San Diego, California ; San 
Francisco, California ; and Port Townsend, Washington. 

In addition to these, many ports have well-equipped stations ; 
amongst these may be specially mentioned New York, Charleston, 
North Carolina, New Orleans, and Galveston, Texas. 

For ports that have not organised quarantines the collectors of 
customs are efficient aids. In the United States they have, by law, the 
power of search and detention of vessels ; and in Canada they are 
required by law to cause a medical inspection of any suspected vessel 
before granting a customs entry, and if the presence of infectious 
disease be discovered, they are empowered to send the vessel to the 
nearest equipped quarantine station. 

The Marine Hospital Bureau at Washington compile and issue 
an " Abstract of Sanitary Reports " which come to them by mail or 
cable from all parts of the world. This they kindly furnish weekly to 
quarantine officers. The prompt information this gives of infectious 
disease abroad, and the warning of what to specially look for in vessels 
from foreign ports, are of great importance and value. 

In the carrying out of the quarantine administration throughout 
Canada and the United States, full weight is given to the endeavour to 
reduce to the minimum, consistent with safety, the interference with 
the liberty of the individual, and with the financial interests involved. 
It is recognised that seaboard quarantines cannot be expected to entirely 
prevent the introduction of all disease from abroad without such 
detention of all vessels, passengers, and merchandise, and such con- 
sequent interference with trade and commerce, as would be in justifiable 
and impracticable in ordinary circumstances. The necessity for, and 
vital importance of, state, provincial, and municipal boards of health, 
with their organised system of notification and isolation we are fully 
alive to. They form, with our seaboard quarantines, our double line 
of defence. But, on the other hand, we realise that, almost without 
exception, epidemic disease has come to our continent by ships, and 
our seaboard quarantines are held accountable for dealing with actual 
cafes of disease arriving, with infected vessels and effects, and with those 
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suspected of being infected. By the methods of medical inspection and 
maritime sanitation that I have thus briefly endeavoured to describe 
they strain out and protect the country from a very large per-centage, 
indeed, of the exotic disease which threatens it from time to time, 
and that without any undue interference with commerce ; und they 
are further capable of more complete aad extended action when special 
circumstances call for it at. any particular time and place. 
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La vapeur et l'electricite dominent le monde moderne. Les appli- 
cations de ces deux agents ont change du tout au tout les conditions 
d'existence des peuples. Elles ont fait de la rapidite des communications 
un besoin vital ; elles ont forc6 et forceront de plus en plus a abaisser 
les barrieres elevees entre les nations, soit par la nature, soit par les 
gouvernants. 

Au nombre de ces barrieres, la raoindre n'a pas ete 1' institution 
quarantenaire. De l'ancienne quarantaine, je n'ai rien a dire, elle a 
disparu a peu pres completement et ce qui en reste ca et la ne vaut gueres 
la peine qu'on s'en occuppe ; mais elle a laisse derriere elle une trace 
profondu de son passage. C'est cette influence, plus ou moins cachce 
de l'ancienne institution qui cause dans le monde des hygienistes le defaut 
d'entente qu'on observe chaque fois qu'il s'agit de prophylagie inter- 
national. Les hygienistes en effet se partagent en deux camps : dans 
Tun on se declare en faveur de la quarantaine ; dans l'autre, on la 
remplace par ce qu'on appelle " Inspection medieale." 

Ce defaut d'entente est extremement facheux, car, pour ne rien 
dire de plus, il jette du discredit sur les autorites sanitaires et empeche 
le public d'avoir confiance en des mesures qu'il entend approuver par 
ceux-ci, condamner par ceux-la. Ne serait-il pas possible de trouver 
un terrain d'entente sur lequel la conciliation de ces freres ennemis 
pourrait se faire ? Ce serait un grand honneur ,ix)ur ce congres de le 
d^couvrir, de le bien determiner et de mettre ainsi fin a des discussions 
steriles qui n'ont que trop dure. 

Que sont done ces deux systemes ? 

Pour fixer les idees, prenona un exemple bien defini. Supposons 
un navire venant d'un lieu contamine, apres avoir eu des morts pendant 
la traversee et ayant encor des malades au moment de son arrivee. 
Voyons comment vont se comporter chacun des systemes rivaux. Je 
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n'ai pas besom d'entrer dans le detail des mesures, il me suffit de les 
indiquer, ce que je fais de la maniere suivunte : — 

Quarantaine: Inspection mcd'cale. 

1°. Arrnisonnement du navire : 1°. Id. 

examen medical de lVquipage et 
passagers. 

2°. Le navire est envoye an 2°. Le navire est envoye au 

lazaret ou. il sera sounds an lazaret ou il sera retenu le temps 
deehargement sanitaire et oil, le neeessaire au deehargement 
dcVhargeinent termine, il devra sanitaire. 
restcr en "quarantaine" pendant 
taut de jours. 

3°. Les malades sont isoles a 3°. Id. 

rinfiruierie. 

4\ Les passagers bien portants 4°. Les passagers bien portants 

sont mis en quarantaine au lazaret sont libres de continuer leur 
pendant tant de jours. Pendant voyage, pourvu qu'ils donnent 
le temps, disinfection du linge de Taddresse exacte du lieu oil ils se 
corps, de la literie, des vfoeinents, rendent et apres disinfection des 
etc. ol >jets susceptibles lenr appartenant. 

5°. La fin de la quarantaine 
etant arrivie sans incidents, navir 
et personnel sont mis en libre 
pratique. 

On voit au premier coup d'ccil que les deux syskNmes sont composes 
des memes elements "isolement" et " disinfection." Ce qui les 
distingue, e'est la facon de comprendre et d'appliquer les procedes 
prophylactiques . 

Dans la quarantaine, le duroe de la sequestration est fixee tout 
d'abord, et si cette duree ne peut etre diminuee, elle peut etre augmentee 
dans certaines event ualites. Le navire, les passagers, les merchandises 
ont beau avoir etc assainis, on les garde pendant tout le temps determine 
au premier moment et dont le duroe a ete mesuree d'apres la con- 
naissance qu'on croit avoir de rincubation de la maladie. Ce temps 
eeoule, on met tout le monde en liberte et on n'a pris aucun precaution 
pour eiupecher ce qui pent se produire, si, plus tard, le mal se developpc, 
quand meme, sur un des quarantenaires. 

Sous le regime de Tinspection nu'dieale, la duree de la sequestration 
n'est point fixee d'avance; cette duive n'est point baste sur la notion 
tr&s ineertaine de la duree de 1'incubHtion. Elle n'est imposee que pour 
le temps neeessaire — strictement — a Tassainissement du navire et des 
effets suspects, ainsi qu'a !a guerison des malades. Cette duree est doner 
en rapport direct avec le degre de nos connaissances touchant la 
disinfection. 

Voila une premiere difference entre la quarantaine et l'inspection 
inedicalej difference tout a l'avantage de cette derniere : mais il y en a 
d'autres d'une plus grande portee. 



16 Section VIII. 

En laissant libres immediateuient les personnes saines, afin de 
donner satisfaction au besoin, de plus en plus imperieux, de rapidite 
dans les communications, l'inspection medicale n'a point perdu de vue 
qu'elle ouvrait par la la porte a des contaminations posterieures possibles. 
C'est pour y obvier qu'elle present de suivre les personnes liberees 
jusqu'au lieu de leur destination, qu'elle les surveille pendant un certain 
temps afin de prendre les mesures convenables au moindre signe suspect. 
Ceia est devenu possible et m&ne facile et il est a remarquer que ce sont 
precisement les agents qui, apres nous avoir forces de renoncer a Pancien 
systeme, nous fournissent les moyens d'appliquer le nouveau avec succes. 
Un voyageur, en effet, grace a la vapeur et a Felectricite, e*chappe a la 
quarantaine ; mais il n'echappe pas a inspection medicale grace a cette 
meuie vapeur et cette meme electricite. 

II est une autre consequence, extr^mement importante, de Fin- 
spection medicale ; dans ce systeme, un voyageur, sain a Farrivee, peut 
etre atteint de la maladie redoutee apres 6tre rendu a destination. On 
prend, il est vrai, toutes les mesures n6cessaires pour empecher la 
contagion. Mais il est certain que, si la localite ou se trouve le malade 
est malsaine, si, par consequent, elle offre de trop bonnes conditions 
mesologiques au developpement du mal, celui-ei pourra plus facilement 
resister aux mesures prescrites. D'ou docoule, apres la necessite de 
prendre ces mesures, celle de veiller a Fassainisseinent de la localite elle- 
nieme. Et c'est ce qui, selon moi, donne a l'inspection medicale une 
importance sociologique de premier ordre. Elle porte, en effet, au plus 
haut degre la notion d'assainissement ; elle amenc iogiquement avec elle 
Fassainisseinent general du pays. 

En meditant sur ce sujet, on se demande pourquoi les hygienistes 
se sont diviscs en deux camps. Comme je le faisais remarquer plus 
haut, les deux systemes sont formes des memos elements ; ils ne 
different, en apparence du moins, que par le dosage de ces elements. 

Je dis : en apparence. En allant au fond des choses, on com prend 
mieux la veritable raisou de ce man que d'eutente. C'est que les deux 
systemes sont rendus distincts par Pidee qui les inspire. Leur esprit est 
different. Dans la quarantaine, c'est Pesprit d'isolement qui domine ; 
dans l'inspection medicale, c'est Pesprit de disinfection, d'assainissement, 
qui inspire toutes les decisions. 

En w'rik', y a-t-ii lieu de prendre parti, de se declarer pour Pun ou 
pour Pautre des deux systemes ? Je n'en crois rien pour ma part, et je 
ne fais pas difticulte d'avouer que je les accepte tous les deux. II n'y a 
entre eax aucune contradiction. II suffit, pour s'en persuader, de se 
lappeler qu'en matiere de sciences d'application, il n'y a pi*s une fa9on 
d'a<jir, il y en a une infinite ; car, en chaque cas, il faut prendre les 
mesures appropriees specialement a ce cas. Or tous les hygienistes savent 
ou devraient savoir qu'il y a des eas ou la quarantaine, voire Pancienne 
avec toutes ses rigueurs, est seule applicable, tandis que, dans d'autres 
circon stances, l'inspection medicale rendra des services plus.parfaits ; 
qu'enfin il y a sou vent lieu de les combiner dans des proportions variee*». 
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Decider ce qu'il faut faire en un cas donne est une question d'apprecia- 
tion qui doit se renouveler pour chaque cas et dont la solution variera 
dans le temps et dans l'espace. 

Jci je reviens a ce que je disais plus haut de l'esprit qui regit les 
deux systemes. II est evident que pour prendre la decision la plus 
juste, la plus conforme aux besoins, il est indispensable que les 
hygienistes ne se declarent plus partisans exclusifs de Tun ou de l'autre 
systeme. Cela ne suffit pas. II faut davantage : il faut que la notion 
de disinfection prenne, dans leurs preoccupations, le pas sur la notion 
(Tisolement : les progres en prophylaxie sanitaire internationale sont a 
ce prix. 

On reconnaitra que le changement souhaite s'est produit, lorsque 
le mot quarantaine aura disparu du vocabulaire des autorites sanitaires. 
On pourrait discuter cette assertion et se demander quel inter&t il peut y 
avoir a changer un nom connu depuis des siecles et a le remplacer par 
une appellation nouvelle. Je suis, pour ma part, persuade" qu'il y a, a 
cette mollification, un interet tres grand. 

Le mot quarantaine, represente contradiction se*culaire, un ensemble 
de mesures qui ont pu avoir leur utilite, qui peuvent l'avoir encore, mais 
qui ne sont plus que tres rarement applicables et qui doivent le devenir 
de moins en moins, car elles sont en opposition avec les besoins les plus 
pressants de notre civilisation. L'esprit qui dirige les institutions 
prophylactiques contomporaines doit se modifier en m£ine temps que les 
conditions des relations internationales. A une chose nouvelle, il faut un 
nom nouveau, sous peine de s'exposer a des confusions perpetuelles. 
Le public pour iequel l'expression : quarantaine, represente quelque 
chose de bien defini, ne sera convaiucu que l'orientation des autorites 
sanitaires a changee que s'il les en tend de servir d'une appellation nouvelle. 
Les mots ont leur puissance : Nomina, numina. 

H n'est pas besoin de nouveaux raissonnements pour que Ton 
comprenne que, dans le but de re&liser les desires exprimes dans cette 
note, la chose la plus urgent est la connaissance de moyens de disinfec- 
tion surs et rapides. Je ne me suis pas propose d'aborder la question 
de la disinfection : il me suffira de dire qu'elle ne pourra etre r£solue 
pour les navires comine pour le reste, que par des experiences severement 
conduites sur une gi*nnde echelie et que cette solution est presque la 
condition sine qua non de l'adoption generate de Pinspection medicale 
par les autorite's sanitaires. 

Je resume ces quelques lignes dans les propositions suivantes : — 
1° II n'y a pas contradiction entre la quarantaine et Tinspection 
medicale, qui toutes deux, sont composees des m&mes 
Elements : isolement et disinfection. 
2° Ces deux systemes ne sont differencies que par le dosage de leurs 
elements. Dans la quarantaine, l'esprit d'isolement domine, 
dans Tinspection medicale, l'esprit de disinfection. 
3° Ces deux systemes devraient se fondre en un seul, inspire par 
l'esprit de disinfection et <lont les varie*tes, allant de la 
quarantaine ancienne a Tinspection medicale pure, seraient 
appliquces suivant les circonstances. 
i p. 2258. r 
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4° Lo mot quarantaine, impliquant un ensemble traditionnel de 
mesnres ou l'idee d'isolement domine, devrait etre abandonne 
par les autorites sanitaires. 

5° Dos experiences s6rieuses devraient etre institutes scientifiquc- 
ment pour trouver des inoyens de desinfection surs et rapides 
pour assainir les navires, eontenant et contenu. 
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The few observations I am about to present to this meeting will 
refer more particularly to the port of Liverpool, with which I have 
been connected for many years, and will apply to the system, or rather 
want of system, in the medical supervision of the mercantile marine ; 
and I trust that my remarks will not be thought in any way reflecting 
upon gentlemen who discharge the various duties they are called upon 
to perform in an able and satisfactory manner, so far as their separate 
and isolated position will permit. 

In an old country, where regulations have been made to meet the 
requirements and necessities of a growing population and extended 
communications with other countries, it must naturally be expected 
that some of them will become obsolete, will not answer the purpose for 
which they were intended, and — if not in opposition — certainly do not 
work harmoniously with others ; and it is with the view of obtaining 
a more efficient system by the consolidation of the powers of the 
various authorities that I have been induced to trespass upon your 
time with this paper. 

All emigrants are examined on embarkation by doctors appointed 
by the Board of Trade. The Customs appoint a quarantine officer to 
visit all inward bound ships on which there is infectious disease, and 
there is the medical officer of health of the Port Sanitary Authority, 
who acts under the authority of the Local Government Board. 

The importance of the emigration trade as a support of the 
shipping interest and the welfare of the port, is deserving of every 
consideration ; but whilst looking at it from a commercial point of view 
we must not be oblivious of the responsibilities attaching to it, as well 
to the emigrants themselves as to the inhabitants of the countries to 
which they are being taken. On an average, above 200,000 emigrants 
sail from Liverpool annually, the greatest number generally leaving in 
April, May, August, and September. As many as 2,000 or 3,000 
will occasionally sail on one day. These people are medically inspected 
as they board the ships, and should any of them appear unwell they 
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are carefully examined, and if necessary rejected. The result of these 
inspections is communicated to the Board of Trade : out no report is 
sent to the Port Sanitary Authority on the subject, and it is only by 
accident that the medical officer of health learns that cases of infectious 
disease have been detected. It has occurred that patients suffering from 
smallpox and scarlatina have been re-landed on the stage amongst a 
crowd of people and taken to lodging-houses, and in some few instances 
have taken their departure by train, and returned home. 

This system is not at all satisfactory ; the emigrants ought to be 
examined in a properly appointed place before going on shipboard. 
When the emigrants spend a day or two in the lodging-houses they are 
visited by doctors engaged for the purpose by the shipping companies ; 
but to lessen expense many emigrants are taken direct to the ships on 
their arrival by train. 

The introduction of so many strangers into Liverpool has led to 
outbreaks of cholera, smallpox, relapsing fever, &c. in the city, and it 
is mast essential that the existence of infectious disease amongst 
emigrants should be ascertained as soon as possible, and communicated 
at once to the health authorities. Further, it is necessary for the safety 
of the emigrants themselves, that only those in health should be taken 
on board ship, as it is impossible for the one doctor to supervise 800 
or 1,000 people, the majority of whom may be suffering from the 
discomforts of a voyage. 

Whatever sickness occurs on the outward passage of an emigrant 
ship is not reported to the health authorities, and only cases of sickness 
existing at the time of the vessel's return are reported through the 
Customs. For want of this information the conditions on shipboard! 
are concealed, and much mischief may ensue ; very recently several 
outbreaks of diptheria occurred on one of the large steamers, and no 
information was given by the ship's doctor or the owners, and the 
medical officer of health only learnt the fact by hearing from the 
United States that passengers suffering from the disease had been 
placed in quarantine. No doubt, returns are made to the shipping 
companies, but they are private, and not available by the health 
authorities. 

The emigration doctors have many duties to discharge, besides 
those already mentioned, in accordance with the regulations of the 
Board of Trade, viz., to see that the sanitary conveniences are satis- 
factory, that there is no overcrowding of passengers or crew, that no 
nuisances exist, &c. Most of these matters are by the Public Health 
Act of 1875 subject to the Port Sanitary Authority; for Section 110 
states " That any ship or vessel lying in any river, harbour, or other 
" water, within the district of a local authority, shall be subject to the 
" jurisdiction of that authority in the same manner as if it were a house 
" within such district." 

We now come to an important consideration which has not only 
a local but a general interest, and is variously looked upon by different 
countries. So far as England is concerned, we may say that quarantine 

b 2 



20 Seetim rill. 

is abolished, for, though the Quarantine Ad of 1826 exi-ts, it is 
never enforced, except in the case of yellow fever. Quarantine stations, 
once so numerous around our coast, have bun ■wept away, with 
lazarettos and their expensive establishments; no pest houses, airing 
hulks or fumigating apparatus exist : they have disappeared and an nut 
missed. To Ratify the f ears of the timid and gratify tin- admirers of 
old customs two or three disused men-of-war are moored a! tin' 
Mothertank, off the Isle of Wight, with a staff of wi'll-t minted officers 
and men to deal with any vessel ordered by Hit Majesty's Governim in 
to lie placed in quarantine. In Liverpool we have a quarantine officer 
appointed by the Customs authority to carry out the Quarantine Art : 
and, by a general order of that body, lie is instructed to visit all ships 
arriving wit!) infectious disease on board (except cholera), arid should 
the disease be plague or yellow fever, be is to place them in quarantine ; 
in the ease of the other infectious diseases, tin- Customs officer is directed 
to communicate the fact to the medical officer of health, who then takes 
chai'ge of the patients arid ship. Some few years ago a vessel was put In 
quarantine in the Mersey, because some cases of yellow fever had 
occurred on board during her homeward passage ; and after' lie hi", 
detained several days, application bird to be made to the Port Sanitury 
Authority to take charge of the ship before tile Privy Council could 
release her. 

The Privy Council have power reserved to them under the old 
Quarantine Act. which is re-enacted by the Public Health Act of IS75, 
to deal with every form of infection-; disease, us the Ael Males "thai 
" every vessel having 011 board any person affected with a dangerous 
" or infectious disease shall be deemed to be within the provisions i,i 
" the Act of the Sixth year of King George the Fourth, Chapter 7"\ 
" although Bach vessel has not commenced her voyage, or lias come 
" from, or is bound for, some place in the United Kingdom." Ex- 
cluding cholera ships, which by a special order of the Local (lu\ ei n mem 
Boanl, BTG placed under the control of the medical officer of health, all 
other infected ships are to be visited by the Customs medical officer, 
and arc liable t<> quarantine. By the Act 30 and 40 of Victoria eh. 36, 
sect. 234, the Privy Council may from lime to time require thai m 
person shall land from a ship coming from a place infected with velli.v. 

fever, Mht infectious disease, until the officers of tie Customs have 

summed into the rtate of health of the persons on board, and given 
permission to land, any person Wing liable to a penalty of 100/. for 
disobedience. 

These powers of the Customs, acting under the authority of the 
Privy Council, are in a measure antagonistic, and opposed to ihe 
satisfactory working of the Port Sanitary Authority. Section 110 of 
the Public* Health Act, tS75, an amended by the Public Health (Ships') 
Act, 18f5, gives every power to the local authority to ileal with infected 
ships. The section as amended reads as follows, " For the puqwsesoE 

" the provisions of this Act relating to nuisa -s, ami also for the 

" purposes of the provisions of this Act relating to infectUKU ''■ 

" ami hospitals as are contained in sections 120, 121, Ac, Ac. Any 
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' ship or vessel lying in any river, harbour, or other water within the 
' district oE ji local authority, shall l>e subject to the jurisdiction <<f that 
• authority in the same manner as if it were n house within swift 
' district ■ hikI any ship or vessel lying i» any river, harbour, ox other 
1 water within the district of a local authority shall beseemed to be 
■ w ii bin the district of such local authority, as may be prescribed 
' by the Local Government Board : and where no local authority has 

Bribed, then of the local authority whose distri 
' adjoins ilu' place where such ship or vessel is lying. The Blaster or 
' Other officer in charge of such ship or vessel ahull be deemed for the 
' purpose, of the suid provisions lo be the occupier of such ship or 



By Qua section, the Port Sanitary Authority has equal power with 
■ ; " quarantine officer in dealing with infection- disease on hoard vessels, 
(Excepting that of placing tliein in quarantine. They can direct the 

cleansing nuil disinfection of any ship or any part of it, 0» d! nn\ 
articles likely to retain infection, so us to cheek or pPSTBBl infectious 
'lis, vis.'; they may direct the destruction of any bedding, okihteg, 
01 other articles, which have been exposed to infection from anv 
osBrgBRKU infections disorder, and may give compensation Em Uh 
s'hui'; they may remove to hospital any person win > is snlfenng from 
any dangerous infections disorder and is on board any ship or vessel, 
provided the patient is willing to be removed ; should the patient Object, 

an order can be obtained on (lie cor-tilreate of tin- lind ntlieer of 

health from any justice for his compulsory removal, sad any person 
who wilfully disobeys or obstructs tin- execution of such order is liable 
to it penalty not exceeding 20/.; they may make regulations for Bu 
removal and keeping in hospital, as long as may be necessary, of any 
person, brought within (heir district by ship or boat, who is mfeoted 
with a dangerous infections disorder. These powers are suffieieBl to 
deal with the ordinary infectious diseases, small-pox, scarlatun, im-:i>l<--.. 
iSc., where it is not necessary to detain ■ vessel; but with cholera other 
powers are required, which the Local Government Board have oosferred 
PS Port Sanitary Authorities by an Order dated 88th August 1890, 
which re-affirms the provisions contained in previous Orders. 

By this Order, if an officer of the Customs ascertains from the 
master of a ship, or has reason t" suspect that n ship is infected with 
cholera, he shall detain such ship, and order the master to anchor or 

H r the same in such position as he directs. While such ship is so 

detained do person shall leave the same. The officer of Customs 

detaining the ship shall forthwith give notice to the saniturv autlioiili . 

inn] his detention of the ship shall not cease until it baa been runted and 

examined by the medical officer of health, unless the examination be 
ii"! commenced within 12 hours after notice given to the sanitary 

authority. The medical officer of health if he have reason to believe 

thai anj ship within the district of his sanitary authority, whether 

examined by the Customs officer or not, is infected with cholera, or shell 

From Borne place infected with cholera, shall risil and examine 
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such ship, and give a certificate stating whether the ship is or is not 
infected with the disease. The master of a ship certified to be infected 
with cholera shall anchor or moor it at the place appointed by the 
sanitary authority and the chief officer of the Customs. The medical 
officer of health shall examine every person on board, and in the case 
of any person suffering from cholera or from any illness which the 
medical officer suspects may prove to be cholera, shall certify accordingly ; 
and any person not so certified shall be permitted to land immediately 
on giving to the medical officer of health his name and place of 
destination, stating, where practicable, his address at such place, and the 
name and address of such person shall forthwith be transmitted by the 
clerk of the sanitary authority to the local authority of the district in 
which the place of destination of such person is situate. 

Every person certified by the medical officer of health to be 

suffering from cholera shall be removed, if his condition permit of it, to 

some hospital ; and no person so removed shall leave such hospital until 

the medical officer of health shall have certified that such person is free 

from the said disease. If the person suffering from cholera cannot be 

removed, the ship shall remain subject, for the purpose of this Order, 

to the control of the medical officer of health, and the infected person 

shall not be removed from or leave the ship, except with the consent in 

writing of the medical officer of health. Any person certified to be 

suffering from illness, which the medical officer of health suspects may 

prove to be cholera, may either be detained on board ship, or taken to 

some hospital and detained two days to ascertain whether the disease is 

cholera or not. The medical officer is further instructed to give such 

directions and take such stops as may be necessary to prevent the 

spread of infection, such as the disposal of dead bodies, the destruction 

or disinfection of clothing, the disinfection of the ship, &c. The alx>ve 

is an epitome of the Order of 1890, but Orders of a somewhat similar 

character were previously made, and under these a number of cholera 

ships were treated, more particularly during the prevalence of cholera in 

Marseilles and the neighbourhood in 1884, when several vessels having 

and having had cholera on board arrived in the Mersey. Since then, 

vessels have arrived from infected ports in Spain and France and have 

been medically examined, and in no single instance has a ease of cholera 

occurred among the passengers who were permitted to kind, or among 

the inhabitants of Liverpool. The powers of the Order were amplv 

sufficient, and secured the object of relieving the sick and of preventing 

the extension of the disease. Far different was the state of things in 

18G6, when cholera ships were treated under the Quarantine Act. I had 

then the sad experience of seeing the sufferings of the sick and the 

spread of disease, thus affording a striking contrast l>etween the old and 

the new systems, and presenting the most positive evidence of the great 

advance of sanitary knowledge. 

If a disease like cholera can be controlled by medical inspection, 
why not apply the same regulations to ships infected with yellow fever? 
From my long experience in dealing with infectious disease on land and 
ships, I am quite satisfied that similar provisions applied to yellow fever 
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ships would be equally successful and more likely to prevent the intro- 
duction and spread of disease than keeping the healthy and the sick 
together in quarantine. 

In conclusion I would suggest that all sanitary and jnedical matters 
appertaining to ships should be placed under the control and manage- 
ment of Port Sanitary Authorities, acting under the direction of the 
Local Government Board ; that the medical inspectors of emigrants and 
emigration ships should be officers of the Port Sanitary Authorities and 
not of the Board of Trade ; that the ships' doctors should report to the 
Port Sanitary Authority all cases of sickness occurring on shipboard, 
both on the outward as well as on the homeward voyage; that the 
Quarantine Act should be repealed, and if it be thought necessary 
to retain any of its powers, let them be transferred to the Local Govern- 
ment Board ; that the name of quarantine doctor be abolished, as the 
term is misleading, and that, instead of being a Customs officer, he 
should be transferred to the Port Sanitary Authority as a medical 
inspector to board all vessels having infectious disease on boarcL 
being armed with full powers, he could detain vessels if infected with 
cholera or yellow* fever, and could carry out the various regulations 
applicable to each case ; and for the ordinary cases of infectious disease 
could order their removal to hospital, and the necessary disinfection and 
cleansing of the ships. 

HOOCH 



DISCUSSION. 

Dr. B^renger Flraud (Directeur du service de Santo 1 de la Marine 
francaisc) : — Messieurs, Je ne comptais pas prendre la parole sur la 
question des quarantaines ; mais je crois devoir le fairc en presence de 
l'interessante communication de M. le Dr. Vignard, pour eviter tout 
malentendu au sujet de ce point important de l'hygiene internationale. 
Je desire bien souligner que les opinions de M. Vignard lui sont absolu- 
ment personnelles. 

La question des maladies transmissiblcs par importation est extreme- 
ment importante. Elle a besoin d'etre envisagee dans son ensemble, sous 
peine, si Ton n'dtudie qu'un de ses d6 tails, de ne pas arriver a un re'sultat 
efficace. II ne faut pas oublier dans cette question, que si time is money, 
la vie humaine est le capital de cette monnaie. Dans un Congres qui se 
tient dans la Metropole de la plus grande nation maritime et com- 
mercial de i'Europe, je suis certain que je reponds a l'opinion de tous, 
en disant : qu'avant tout et surtout le but a atteindre par l'hygiene est 
de preserver le mieux possible l'existence humaine. Une minute, une 
jour, une semaine ont peu d'importance quand il s'agit de la vie des 
masses. 

La France, malgrc qu'elle conserve le mot de quarantainc dans son 
vocabulaire sanitairc, ne reste pas endormic dans les antiques habitudes 
des siecles passes. Elle vient de donner, en 1890, un exemple frappant 
de sa sollicitude et de son esprit de progres, au sujet du cholera d'Espagne. 
Les admirables resultats qu'elle a obtenus avec son systemc sanitaire ont 
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es regiemeuta gagcment 
i population de 1'invasiou d'une maladie 
o Be jouer dea obstacles qu'on easayait da 



montre au monde entior qu'aveo 
compria, elle pouvait preaerver 6 
qui avait la reputation juaqu'iei < 
lui oppoaer. 

On pourrait penser d'aprea la communication de M. Vignard. qu'en 
France le mot quarnntainc implique une dnre'c dc scque strati on longue Bt 
uniforme, ne pouvant tHre abre'gce dans aucun cas. Nous avons toua les 
joura la preuve du contraire. Lorsqu'un navire arrive contamin^ dans 
noB porta, il eat place dana lea conditions neoessaires pour ne paa fltre on 
danger pour la saute publique; et, ji cbaqne instant, le tempa de pa 
sequestration varie. Ce tempa eat toujours borne a 1 'extreme limite 
minimum qu 'impose la prudence. 

Messieurs, en presence dea resultata obtennus, n'avons-noas pas le 
droit de dire que noua faiaona auasi bien qu'on peut lo faire dans cette 
science d'hygieni: preacrvatrire qui progreasc tona lea jonrar 

Dans une question auasi important* il faut, ai-je availed totit-a-1'henre, 
voir ! 'ensemble et no paa se laisser entraiiier a n'enviaager que dea details 
incomplete. O'eat pour cela quo je pense, pour ma part, que la communi- 
cation do M. Vignard, touto interessante qn'elle soit, ne a'occnpe que 
d'une par tie do la question ; j'eatime que ce n'eat paa la la voie qui menera 
a la solution du probleme. 

Dans la Conference tenue. a Rome lea mcdeciiis de l'lndc, ri'connaisaant 
['extreme importance qu'il y a pour i'Europe a impecher 1'iiiiportation du 
cholera par les pelerina muaulmana, ont promis itVtudiei* et d'appliquer 
l'ensemble dea moyena necesaairea k la preservation do nos contre'es a 
l'egard de cette maladie. II fiiut examiner avec soin les rvsultats qn'ils 
ont obtenua jusqu'iei, pour decider quelque cbosc A cc sujet. 

D'ailleurs, Mesaieurs, ce n'eat pas en quelques hcurea, et dans nn 
C'ongrea qui envisage les questions d'une mnuiere general©, qn'ori pent 
espe'rer dire le dernier mot dans one affaire de cette importance. 

Par consequent tout en ayant econte' la communication lie M.Vignard 
avec grand interct, je crois qu'on ne doit y voir qu'unc appreciation 
puremont peraonnelle. 

Si on voulait aller plus avant dans l'etude de cette question, ce serai: 
It une Commission intcrnationale composec des autoritr.s wientifiques et 
offieiclles en matiere d'hygieuc, a etudier co grand et important sujet. 
Car, ne nous y trompons paa, Mesaieurs, ce n'eat pas avec ce qa'a dit 
M. Vignard, tout interessante que soit aa communication, que nous 
pourrions decider ici, <i priori, cc qui sera la vroie solution. 

Cette solution resultera, jo le repite, de l'etude et de la discussion de 
tous les details. Toote autre maniere de proevdor n'arriverait paa au but 
qne cons cherchons toua ici :— CJterchcr ii eoMvcgorder «« ruUvx possible, la 
vie des masses d'hommet dotU Eel Ityffiinutet out I'houm ur d'amir to ■.hargr 
d quelque piiys qii'ih appartiennent. 

Dr. Henry E. Armstrong, (Medical Officer of Health, Newcastle- 
upon-Tyne and River Tyne Port; President of the Society of Medical 
Officers of Health,) expressed Ilia regret that the ay a tem at Liverpool as 
described by Dr. Taylor was allowed to exist. As shown by the distin- 
guished French minister who had jnat spoken, and also by M. Vignard in 
hia able paper, the word " quarantine "in its original sense was ancient and 
obsolete. Why then continue it either in that or any modified sense, 
especially since arrangements prescribed by the Local Government Board 
were, in the speaker's view, amply sufficient for all emergencies P Aa 
medical officer of health of eighteen years' standing to the City of New- 
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coetle-upon-Tyuo, where all the principles of sanitary supervision were 
minute ly carried out, tho speaker had tho fullest and most implicit con- 
fidence in the efficacy of the arrangements on shore in operation for the 
prevention of infectious disease ; and he was equally confident that tho 
corresponding arrangements afloat wore all that was necessary. The 
conflict of authority with regard to inquiry as to cholera on shipboard 
between thB Board of Trade and tho Local Government Hoard was much 
to be regretted. A few years ago tho speaker had personal experience of 
this conflict, as follows : — 

A few years ago the Assistant Medioat Officer of Health on the River 
Tyne Port had, acting under tho order of tho Local Government Board, 
boarded a vessel arriving from a cholera infected port. 

Tbo crow were and had been quite free from disease, bnt the ship had 
not a clean bill of health. Tho as«st»nt, after completing his examination, 
left the ship as he was authorised to do under tbe order above named. 
Soon afterwards tho speaker, as medical officer of health of the port., 
received a letter from the Board of Trade informing him that his assistant 
had been guilty of a breach of the Quarantine Act. The medical officer 
of health applied to the Local Government Board for advice as to his duty 
in a future similar case, but, as might have been expected, had not received 
any definite instruction on this point. Since, as stated by M. Vignanl, 
steam and electricity had completely altered all the conditions, tho 
speaker considered that quarantine should now be abolished altogether. 
In conclusion the speaker gave his entire support to the views expressed 
in the concluding paragraph of the paper by Dr. Stopford Taylor. 

Dr. J. Wright Mason, (Medical Officer of Health, Hull,) spoko in 
reference to the inspection of emigrants arriving at tho Port of Hull, 
numbering from 40,000 to 50,000 annually, via. Liverpool for America, 
and the precautionary measures adopted. The port authority were in 
complete telegraphic communication with the pilots' boarding station a 
Spurn, and any illness, however alight, on any ship is telegraphed. 
There was an inspection of all ships arriving at the port, the emigrants 
being inspected both on their arrival and departure. A port hoapaM iritfa 
all modern appliances had been established in Hull, where they had no 
Cnstoms or Board of Trade inspection as in Liverpool. He was of opinion 
that the medical inspection should also be vested in tho port sanitary 
authority. 

Dr. Alfred E. Harris, (Medical Officer of Health, Town and Port 
<>f Sunderland.) said that the English Government should make snob, 
arrangements with their consuls abroad that immediate information 
■diould be forwarded to tho Local Government Board by telegrapii of the 
ixlatttoa of infectious disease, and that they should distribute such 
information to tbe various port authorities of the country, so that 
ihey would be enabled to watch vesselB coming from these porls more 
closely than is done at present. Instance was given of an outbreak of 
small-pox among persons who had landed from a ship coming from a 
Spanish port, which would have been prevented by a medical examination 
of the crew on entering tho port, such as would have undoubtedly taken 
place if the speaker had known of tbe existence of small-pox at the port 
of departure of the vessel. 

Colonel Alfred A. Woodhnll ( Li ent.- Colonel, Medical Depart- 
ment. U.S. Army), referring to the desire of the last speaker that local 
officors might he notified of the approach of infected voxels, said that 
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such a system is practically in force in the United States. The United 
States consuls at maritime places telegraph to the Washington Govern- 
ment the name of the ship and the character of the disease believed to be 
carried — of course, serious or infectious diseases — which information is 
immediately communicated to the health officer of the port of destination. 
What is thus done in the United States it would appear might readily be 
accomplished by a country having such wide commercial relations as Great 
Britain. 



Sanitation Afloat. 

BY 

R. W. Coppinger, M.D., M.Ch., R.N. 

The chief difficulty in regard to the provision of suitable accom- 
modation for the crew of a man-of-war consists in the fact that while 
the vessel must be constructed of manageable dimensions for manoeuvring 
purposes, and is therefore restricted in length, the number of the crew 
is based upon what is required for the efficient working of the engines, 
guns, and torpedos. 

In other words, the housing of the crew is apt to be regarded 
as of secondary importance in the designing of a ship-of-war, as compared 
with the provision of space for carrying the greatest possible quantity 
of mechanical fighting material. That this must, to a certain extent, 
ever be the case, is a fact that has to be accepted by sanitarians ; for the 
primary object of a man-of-war, in fact the object of its existence, is to 
act as a fighting machine ; and the country requires, and the rivalry 
of other great powers requires, that all other functions be to some extent 
subordinated to this. 

The very limited accommodation available for our crews, with it** 
attendant inconveniences, is not, however, of so much consequence 
as might at first sight appear to be the case, because future naval actions 
arc likely to differ very materially from those of the past in respect to 
duration. The terribly destructive action of the three great engine* 
of modern naval warfare, viz., the heavy gun, the ram, and the torpedo, 
will probably limit the duration of an engagement to a very brief 
period. Again, owing to the very extensive use of steam propulsion 
and the facilities for obtaining information of a vessel's movements 
afforded by the telegraph wire, vessels will not now-a-days require 
to keep at sea so long 'as in former times. Hence it is that the evils 
entailed by a long-continued subjection to insufficient air-space on board 
ship, will not (as formerly) come into force so as, by lowering the 
physical efficiency of our men, to influence materially the issue of a 
naval action at sea. 

The question of airspace and ventilation as applied to men-of-war 
has always been a difficult problem, and the progress of modern naval 
architecture, necessitated by altered conditions of warfare, tends in many 
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ways to make its solution more difficult of attainment. Among these 
conditions may be mentioned (1) the very great amount of airspace 
occupied by machinery and stores connected with torpedo work, and 
(2) the introduction of watertight bulkheads. These latter partitions 
are a great source of difficulty in respect to obtaining a complete 
circulation of air throughout a ship. 

It is of little use to draw comparisons between house ventilation 
and ship ventilation in regard to the steps to be taken for successfully 
coping with the latter, because the conditions are widely dissimilar. 
The contrast must be obvious when one calls to mind the ever varying 
position of a ship with regard to sunshine and wind, the deflection 
of air-currents caused by the trim of the sails and the consequent 
interference with uptakes and downtakes, and the number of apertures 
in the shape of hatchways, ports, and scuttles which have to subserve 
other purposes besides those of ventilation ; all of these rendering 
somewhat abortive those systems of ventilation (applicable to houses) 
which depend upon the action of natural forces. 

The introduction of the turret and barbette system of construction 
into our modern battleships, with the consequent reduction and almost 
complete abolition of apertures for natural ventilation by means of 
ports and hatchways, has rendered necessary a very general use of 
artificial ventilation by means of rotary fans, to supplement artificial 
ventilation by means of funnel and funnel casing. 

Since rotary fans driven by steam were first supplied to our ships, 
opinions have differed as to whether these ventilating appliances should 
be fitted so as to drive in fresh air or to exhaust the vitiated air. Most 
of our new battleships are fitted with " supply " fans only, but in two 
vessels of recent construction there are fans both for supply and for 
exhaust ; so that in these two vessels provision is made for a complete 
artificial circulation of air throughout the ship. In a ship which was 
quite recently launched, " supply " fans only are fitted ; so that the 
impression appears to be gaining ground that where one system only is 
to be adopted, that by " supply " is preferable. 

For my own part I am inclined to adopt the view (which will, I 
fear, be considered heretical by most sanitarians) that on board modern 
war vessels the " supply " system of ventilation is preferable to tha 
by " exhaust." If the interior of a vessel were an enclosed space 
without sub-division into many separate chambers, and if there were 
but two apertures communicating with this space, then, no doubt, the 
application of an air exhaust to one aperture would, if maintained long 
enough, change the air of the entire space by the admission of fresh air 
through the other opening. But such a style of construction is prac- 
tically not attainable. Exhaust fans, as at present fitted, are apt by a 
process of what I may call " short-circuiting " to draw in fresh air 
largely through the hatchway or ventilating aperture nearest to the 
first opening in the main trunk of the fan, and, as regards distant 
portions of the ship, to perforin the function of merely shifting foul air 
from one compartment to another. There is, moreover, a possibility of 
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"exhaust" fans antagonizing rut her than assisting the actio " tin- 

" supply " fans. 

The distribution of air from a " supply '* trunk to Various ; 
ship, is in uuothcr reaped attended with considerable difficulty, viz., in 
regard to regulating the flow of air through lateral perforations or grating 
apertures. This is owing to the fact that in the air-trunk From ■ centri- 
fugal "supply" fan, although the velocity be considerable, 1 1 1>- [>rr--in >■ 
is veryiow. Hence it is that tlie current of air in peeving ©J one of 
these openings tends to set ii|i mi aspi rat ory action on the vitiated mi 
outside, rather than to deliver fresh air. The action I here refer in 
is similar to what takes place, when the wind blowing horizontally over 
a chimney exerts nn aspiralory influence on the air inside the chimney, 
and thus draws up air from a cold fin-grate. To meet this difficult* I 
would suggest that all the branches from a " supply " air-trunk should lie 
made to enter the trunk for a short distance with the ends inclined 
towards the air-current ; or else guides should be titled so us U> answer 
the same purpose by diverting the required stream of air. 

Of all the methods of artificial " exhaust " ventilation applicable tn 
ships, I am inclined to thiuk that that by means of the funnel and 
funnel casing is the most Satisfactory/, 

The steam jet exhaust (Edmonds 1 ) is at present used only in troop- 
ships, and is considered objectionable on account of the MOtW, the ouQee- 
tiou of water arising from condensation in tin- ventilator, and the mete 
of steam, 

A method of extracting fool air by means of the tad 

set up in ■ Ventilating Snail by the emission of compressed ,iu ;il /,„<■ 
leu tiou discharged from a ring-jet is BOW in contemplation. 

The warming of men-of-war (more especially iroaeladi 
weather Is a \cry important matter, nol hitherto snilicientlv provided for. 
The nana] method at present is by menus of bogey lires, a method irbich 
IB not only troublesome and dirty bul is also dangerous, hot] 
to the risk of the decks catching fire and the product* ul 
ejiusing asphyxia from insufficient outlets for smoke being WW Idi A. \ 

better plan would be to have a system of steam pipe- ( ii-.|„,~,,i Hu.m-ii 

the berthing deck, and arranged so us to take steam fi [he main 

boiler, furnished, if necessary, with reducing valves so as I 
low anil Uniform pressure. 

A g reat er difficulty is to provide a means of cooling the n 
decks in tropical regions, more especially when the ship ia at sea and 
under steam. It has been suggested that this might be effected by using 
compressed air, both as a source of motion for ventilating purposes ami 
also Mia means of abstracting heat when undergoing expansion ivliilr 
doing work. 

In order to facilitate the application of artificial ventilation to the 
steeping ptaees on hoard ship, I would urge that in the con 
our battleships a single space (uncomplicated by bulkheads) should be 
set apart for the accommodation of the crew. (At present the new, ; ,i 
all event" as regards their sleeping billets, are scattered ot 
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parts of Ute ship). Bud) ■ ichemc would render it possible to lessen tin 
number of branches and apertures to notilating shafts, and therefore to 
■,l r. :j.i i 1:iri- with more precision the application of vrnhhi- 
ling apparatus to that portion of the drip whew it is mainly needed. 
Moreover, if the crew were thu> groiijM'il together the task for providing 
for the maintenance of a suitable temperature would lie less difficult. 

In turret u:nl lun h.lt.- >l.i[is Mir-] i :i space mifjlit perhaps be provided 
by giving greater capacity for accommodation of crew in that portion of 
th.' ship inside the breastwork ; while in other classes of vessels the best 
position for the accommodation of the crew is under ■ mium forecastle, 
In this latter situation there is little difficulty in obtaining efficient natural 

veutiliitii-n. Such ace nodation (viz., in forecastle) is to be found in 

troopehips, mid to some extent in war vessels of n certain class. 






DISCUSSION. 

Le Doctenr Paul If jades (lledecin principal de la Murine, M embrc 
du CouseiISup.de saute), dit :— Je demands a signaler un point qui me 
pantit important dans I'mteressante communication de M. K. W. Coppiu- 
ger, sur l'bygieno n bord dea bt'itimcnts. Jc veux parler du chauffage des 
cuirasses (ironclads) : i! y a In uue difficult* qui a etc trie vivement 
ressentie en hiver par lea bdtiments de uotre eseadre de la Mediterranee, 
et plus encore par les cuirasses de la Division du Nord. Sur ces navires 
la temperature s'est souveut main tonne peudaut pluBicurs jours n 
3* centigrade, dans les com parti me nts babite's, et, ajoute a 1 'humidity in- 
evitable, ce froid est une cause de vruie aouffrance, en meme temps qu'une 
mauvai&e condition hygieniqne pour les officiers et pour les equipages. 

En France, le chauffage par le vapeur a 6tv installe avec an plein 
sucees a bord de certaines batiiuents de gueiTo ; on etudie actuellement 
les moyens de l'appliquer ii tous les cuirasses. Maia jc Bills portc it croire 
que nons avous avanoea dans eette voie par la marine des Etat-TJnis ; je 
verrais volontiers nn rcpri-sani ih' ei.-it« marin duns notrc section, nous 
rensiguer conipletement a ce sujet. 

Dr. Collingritlge. (Medical Officer of Health, Port of Loudon), 
said; — I wish to make a few remarks with regard to the question of 
warming forecastles and crews' quarters. 

The present system of cast-iron unlined "bogies," is a most 
dangerous, extravagant, and objectionable one. 

There is a great difficulty in maintaining fire in these bogies for any 
length of time, and, therefore, a constant temptation to overheat in 
order to keep up the temperature as long as possible. Thongh rapidly 
1 ipidlv cool, and hence arc insufficient. When heated, they 
allow of the free passage of carbonic oxide and other products of 
combustion, and hence are dangerous. 

Added to this, they are very easily broken on account of both their 
sixe and shft]*, mxl therefore are in the loug rati very expensive. Having 
made a series of experiments, I have come to the conclusion that the only 
n—nnaWj effective and economical stove for this purpose is a circular 
wrought-iron one, lined entirely and covered with fireclay. As to the 
question of ventilation I would point out the very great difference! 
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lictivL'Cii ships-of-war Finil merchant ships. In ships-nf-war 
tendency i-- tip divide and subdivide spaces liy bulkheads, and thns to 
interfere with ventilation lo such an extent ns almost !o make ohoosje 
id" aii- by exhaust an impossibility, and in this case it often b 
absolutely rufflnrmirj tn minrt to "supply." But in merchant vessels the 
case is otherwise, litre the eshaast system modified to m« I 
individual case is tin: only one available. The general tendency in tin 
construction of mercantile vessels alto open up as far as possible, and 
hence to facilitate ventilation. 

Professor J. Lane Kfotter (Netloy), said:— The subject nf tin' 
tilation of ships is most important, and we are all indebted to Dr. Coppiiiger 
for his able paper on this question ; we all know that sickness and 
mortality are largely increased by impure air. and to this in a pi 
degree those who "go down to the sen in ships " arc subject. There are few 
analyses of the actual composition of tbo air of ships that I know of. 
Drs. Moss and ilelgrav.'-Niiniis, mad.' some determination of the CO ; in 
warships, but they were undertaken some years ago and have not., that I 
am aware of, been repeated. It would be desirable- to have these experi- 
ments repeated. No one system of ventilation is applicable to all ships, 

'l'b. se carrying cargoes require to have the hold especially ventilated, 
and this might bo done through hollow iron masts acting as ventilators. 
In the Royal Navy, no special ventilation or the hold probably is 

It is doubtful whether placing all the crew in one part, of a. ship i- 
desirable. If the difficulty of ventilating the whole ship is bo great, 
this would be intensified if a part only was occupied by a large number 
of men, and if the system of ventilation at any time failed, the danger 
would be vastly increased. If the motive power could he tr.u ; 
without loss of force to the extreme ends of the ship by means of tun- 
nelling like the vacnum brakes on railways, 1 feel sure some plan 
might be defined which would exhaust, the impure air ; or (he " plenum '" 
system might he adopted if found better, the difficulty of using iho 
atoam-cnginiM as a motive power lies in the fact that at a distance tbo 
force is so diminished as to be practically nil. 

Dr.H. E. Armstrong said : — The subject ofeni ; 
ventilation, like that of quarantine, was one in which conflict of authority 
interfered with sanitation. The Board of Trade allowed a minimum of 
72 cubic feet per person in the British Mercantile Marine. This amount 
(3 ft. x 3 ft. x 8 ft.), was morely that of a large box painfully suggestive 
of a coffin, which indeed, if not exceeded, il was. True the Public Health 
Act gave power to deal with overcrowding, but what sanitary authority 
omild hope to abate overcrowding on shipboard in face of such a regulation 
as that? Happily shipowners were commonly more humane than to 
act up to the margin of its limits. Nevertheless, the overcrowding in 
the cic.v mted tut' much of the prevalence of 

respiratory diseases among crews. With reference to the subject of 
"bogey" fnvs., th.' iqiei.k.T fully eiidoi.-od the remarks of Dr. Colling- 
:'■!:.■.- ■ such stores, when either cracked or left open, gave off carbon moo. 
oxide which was injurious ta the health ol those who breathed it. On* 
■.if the well-known effects of the presence of tins un&ious gas in the cabin 
of e.g., passenger Wits, and in crew spaces was drowsiness, Carried to a 
greater uostm, death resulted from its inspiration. 
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The serious effects of the defective ventilation of stoke-holes on the 
health of the firemen demanded the attention of all interested in 
the sanitation of steamships. 

The smoke nuisance was another evil in connexion with steamships. 
This was in this country difficult to deal with, both from a practical and 
legal point of view. The power given by the Public Health Act to deal 
with smoke from steamships applied only to vessels " lying in" the dis- 
trict of a port sanitary authority and not to vessels in motion. But every 
one knows that it is during movement that the smoke is given off in 
largest quantity, and such a vessel could not be interfered with. The 
speaker was hopeful that the recently exhibited " smoke annihilator " of 
Elliott would be found effectual on shipboard. 

In connexion with offensive cargoes, one cause of ill-health among crews 
was their imperfect protection in crew spaces from the exhalations of the 
cargo by reason of defective bulkheads, &c. 

Dr, Karris exhibited and explained a ventilator to which he had 
previously referred. This apparatus is constructed for removal of air 
from cabins and confined spaces by means of an induced current without 
the admission of water. A long shaft is surmounted by a very large 
bell-mould narrowing rapidly at the base. Air entering and passing down 
the shaft is reflected upwards, and caused an induced current. If a sea 
washes in the weight will open the valve and allow the water to ran out. 
By the insertion of a valve, the inlet may be converted intoan outlet. 

It is found by practical experiment that the ventilator is efficient to 
the extent of 20 per cent, of its theoretical work. 

Mr. Coppinger in reply said : — I desire to state that I agree entirely 
with Dr. Collingridge's remarks in regard to the " bogey " fire being an 
objectionable means of ship warming. It is, however, better than 
nothing, and cases arise when it has to be resorted to. 

In the Royal Navy the greatest care is taken to allow free exit to the 
products of combustion. Moreover, the pattern used in the Royal Navy 
is not so likely to set firo to the ship as that described by Dr. Collingridge 
as used in the mercantile marine. 

In the Royal Navy due allowance is made for the loss of air current 
arising from friction in angles and sub-division of ventilating shafts. 

In regard to Surgeon-Major Notter's remarks as to the grouping of 
the men in one compartment being open to the objection that insufficient 
air space would be provided, I entirely agree with him that such a scheme 
would be inadvisable if it involved any reduction in air-space allowance. 
My idea is altogether in favour of an increase in air-space accommodation, 
combined with better supervision of the ventilation in the living space. 

Provision is made for the temporary ventilation of the lower parts of 
war vessels by introducing cool air from a supply fan by means of a 
canvas tube led to the bottom of the compartment, the foul air being 
allowed to escape from a manhole opening. 

In all our modern war vessels, stokeholes are efficiently ventilated. 
The stokehole is made air-tight, the only exit being by way of the fur- 
naces and fresh air is driven by means of supply fans ; thus a double 
object is gained, the fires being urged while the men are supplied with 
fresh air. 
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Le Service Sanitaire de i'Armee Roumaine. 



Le Docteuii A. Fovnro, MModn Fnspeeteor General de l'Ai tiu'c. 
Bu en rest. 



Le BvatAme de recrutemeat *l> j I'minee Bonmaine correspond « 

deux conditions hvgit'iiiqiies differentes ; missi deux ordres d'ideet- 
president ils a la proplivlaxie des epidewies el des maladies eontagienv .■>. 

L'nrruce Bonmaine se compose d'une pnrt de troopee permanent ess 
qui sont relativeiuent pen nonilj reuses, et de troupes d'iiiftuiterie lerri- 
toriales (Dorolmnty.i), ilont les effeetifs sunt eonsiderables. 

Les conditions Iivgiciiiqnes des troupes iieruianentes different tret- 
pen de celles dee mitres atari a n Eurupecmies. 

Les casernes de I'mmee Bonmaine appartiennent en iimjorite au 
type a pavilions n'avant qu'tm seal Stage; ellee sont eonstruites par 
unite de bataillon. 

On observe trite rarement dims aotre wtnee dee BffectionB efridfr- 
mii|ties genendes ; ipiuiit aux limluilies mi'eiki-eoiitiigieiis.'-, elks 
n'npparaisscnt qu'a des periodes tres eli.ignecs el snr dee terrftoim 
militaires geueralement Ires restreints. 

II en resulte que 1» propfcylaite de ce genre de malndirn oferige 
aucune inesnre extraordinaire, en dehors de IVbscnatimi [irrnurenae el 
quotidienne des rentes livgieniqui's que tvcliinienl les grnmli-s Nirfilotnera- 
tions d 'homines. 

Lee aaulea affections qui soient tees frequents duns l'armft> Knn- 
niiiiue vnil eel If", ii fri«nre ; elks sunt dues aux variations extremes de 
notre cliiuat. 

La Roumaine a en effet pendant lY-tc le eiimnt des pin- Iropieimx, 
• t pendant l'hiver tonte 1'aprete lies froids du Nord ; opini. 1 :.- 
n'arrive pas cliaque annee. 

C'est pour cette rnison qiu* l'tiiluiiuistrtitkifi tit? la guerre, aprta de 
longues et Inlmrieuses etudes, n adopte ectte mmee nu'iiie, pour lVqui|i>- 
tneiil des rroiijM'N ]{i>iiiii.'iini-s, mi modele '!•■ gilot de Handle, enl.ierement 
different de eenx qui sont emplovcs nilleurs. 

Ce nou v em I u\»- d'rqui]ieinent si- rnpproelie a pen-pies eomplete- 
ment du velement que portent sur le trouc nos poptilutiiiris ru ru le.*. 

D'ailleurs, les troupes permanentes de Ugne, ainai qn'ai 
partie des troupes terri tunnies, disposent duns eluique lomranudement 
I"our In pni]ili\lii\ic des epidemics et des maladies OOntagieasea, detuv.-* 
fixes ou triinspoitaldcs de disinfection, du svsti-ine Oenpst et Herschcr. 

Qunnd des maladies de ce genre se declarcnt, lee hdpitaUX de t'artutv 
{qui sont tone du srateme a pavilions) •uit iles locaujc speciaux pour 
I'isolement et le triiiteiiieul des uiiiliiilies iiifeelo-ewit.'tgicuses. 

L'Hopitnl central de 1'arinee a Bucarest est mi model de ee genre, 
et nous poavutu afflrmef suns oninte d'itre conimlii, ojn*fl <■■ 
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etablissement sanitaire militaire unique et superieur a. tons les simiiaires 
dont disposent les armees de PEurope orientale. 

Des le printemps et presque tres avant dans Tautomne, les troupes 
Rouinaines quittent pour la plupart leurs casernements, et vont s'etablir 
dans des camps provisoirs. 

Grace a. cette methode, si rapprochee de la vie rustique, qui est 
celle de Timmense raajorite de nos effectifs militaires, les troupes sont 
preparees et adaptees «u plus simple regime hygienique de vie, qu'elies 
pourrout facilement pratiquer en temps de guerre, car elles y auront etc 
de la sorte familiarisees. 

Pendant cette periode le traitement des malades militaires a lieu 
sous des tentes d'anibulance. L'armee Roumaine possede la tente 
d'anibulance de la Croix-Rouge Roumaine, modele qui se rapprocbe du 
systeme Toilet a cbarpente en fer, mais qui en differe par les dimensions. 

Nous avons dit plus liaut que le systeine de recrutement de l'armee 
Roumaine correspond a deux conditions hygieniques differentes. 

Ce que nous venons de dire jiisqu'a present se rapporte plutdt aux 
conditions bygieniques des troupes permanentes. Pour ces troupes la 
morbidite est de 5 °/ et la mortalite de 1 1*68 par mille. 

Pour les troupes territoriales (Dorobantzi) dont l'effectif est de 
beaucoup plus considerable, et qui, pour la plupart ne jouissent pas d'un 
casernement perfectionne, la morbidite et la mortalite sont, au contraire, 
de beaucoup infeYieures, malades 3 %, morts 3'57 par mille. 

Ce succes hygienique est le resultat de notre systeme d'organisation 
militaire. Je ne connais aucun pays d'Europe qui ait pu realiscr en 
tenant compte de son etendue territoriale et du chiffre de sa population, 
des effectifs aussi nombreux que les notres, et cela sans sacrifices materiels 
considerables et sans que l'elcmcnt militaire ait a payer un fort tribut 
de morbidite et de mortality. 

Eloigner le moins possible le futur soldat de son genre de vie 
habituel, cbercber a ne pas dctruire les habitudes et les moeurs dans les 
quelles il est ne et a ete eleve, developper son gout pour la vie en pleine 
champ en donnant le plus possible Tinstruction militaire en plein air, 
faire son education hygienique militaire dans les memes conditions, tel 
est le grand secret hygienique, grace auquel nous n'avons guere la 
notion pratique des desastres epidemique ?nilitaires. Ce fait a d'ailleurs 
ete demontre par les chiffres de nos statistiques do van t le congres 
international de Berlin (1890) par notre distingue collcgue la Modeeiu 
de Corp d'Armee et Professeur Dr. Z. Petresco. 

II est vrai que nos armees n'ont passe la fronticrc qu'en 1877, apres 
en\*iron deux sieclcs et demi d'inaction militaire, et que par consequent 
des faits concluants font absolument defaut a Phistoire de notre epide- 
miologic militaire ; aussi ne saurions nous avoir la pretention d'apporter 
de uouvelles lumieres seientifiques sur les questions d'hygiene qui sont 
soumises aux debats du Congres. 

Nous relatons purement et simplement ce qui se passe dans Tarmee 
Roumaine sous le rapport de Thygiene, avec la conviction que nos 
i p. 2258. C 
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honorables collogues les inedecins militaires ici presents trouveront dans 
cette communication des donnees et des observations dignes de toute leur 
attention. 

La methode la plus simple et. la meilleure de concilier l'hygiene 
pratique avec les exigences des guerres modernes est done Phabitation 
temporaire sous la tente, genre d'habitation qui correspond le raieux et 
qui s'en rapproche d'avantage au genre de vie que menc le peuple, tout 
an moins le peuple Rouniain. 

Du reste avec ce systeme, les troupes s'accoutument plus faeilement 
aux pratiques hygieniques pour la periode des camps ; elles apprennent 
k mieux apprecier les avantages ou les defauts d'un campement bien ou 
mal installe, a utiliser ou corriger les conditions hygieniques de P emplace- 
ment qu'elles oceupent, et enfin au point do vue de leur instruction 
militaire, elles apprennent a temps a connaitre les qualites ou les defauts 
des differentes configurations des terrains en vue des necessites de la 
guerre. 

La Question de V alimentation des troupes en rapport avec le climat 
et la nature du service est certainement un des problemes les plus 
difficiles a resoudre de Phygiene militaire moderne. 

Dans Parmee Roumaine, ce probleme est resolu, sinon d£finitive- 
ment, du moins d'une maniere qui correspond presqu'entierement et a 
notre climatologie et a la nature du service. 

La nourriture des troupes Roinaines est fixee par un tarif, tant pour 
le temps de paix que pour celui de guerre ; les quantites de produits 
aliuientaires qui y figurent sout a peu-pres les meines pour les deux 
cas. 

Ce tarif est identique pour toutes les troupes, sans distinction 
d'arme ; il est en merae temps accomode au genre habituel de nourriture 
des homines avant leur arrivee au corps. 

Dans les limites de ce tarif, la nourriture des troupes Roumaines 
est laiss6e exclusivement a Pappreciation des commandants et du corps 
medical, en ce qui concerne la vari£te. 

L'administration de la guerre a, a cet effet, des allocations budge* 
taires speciales, et des notes ministerielles periodiques fixent le montant 
en argent de la nourriture des troupes envoy6es et les difficult es du 
service qif elles ont a remplir. 

L'administration militaire Rouumine fournit directement le pain 
aux troupes par ses manutentions ; pendant les concentrations ot les 
mol)ilisations, Parmee dispose du memo corps special qui emploie des 
fours mobiles. 

Les autres produits alimentaires sont achetes directement par les 
commissions (Papprovisionnement de ehaque corps de troupe ; de cette 
fa<jon, les homines sont soustraits a la tentation de mal employer les 
ressources qui leur sont attributes. 



Le Service Sanitaire de VArmee Roumaine, 



35 



Voici le tarif clout nous avons parl6 plus liaut : — 



Tarif pour la Nourriture des Hommes. 



Quantity. 



Eu temps de 
paii. 



• 




s 




s 


• 

91 


1 


t 


o 


i3 



1,130 
1,500 
700 
400 
350 
500 
350 

250 
300 
60 
60 
200 
400 

20 

•20 
45 



0*030 

o-oio 

0'OtiO 
0*400 



En temps de 
guerre. 



a 

i 



1,130 
1,500 
800 
500 
350 
500 
400 

250 
300 
50 
100 
200 
400 

25 

20 
25 




Observation*. 



0*030 
010 
0080 
0*400 



Pain - 

Far in de mais 
Biscuit ... 
Viande fralche 

» conserved 
Poisson frai*. 

Fromage blanc, sauc- 
issons, viande aechee, 
exceptionnellement 
pois-on salC, olives. 

Leffuines, haricots, 

choux, pois, etc. 
1 Pommes do terrc 

Bis, orge, vermioelle, 

seroouile. 
Haricots ou pois sees • 

Haricots ou leutilles 

seobes • 
Haricots verts, petits 

pois, pommea de 

terre. 
Sel pour la aoupe 



8el pour la bouillio de 
mais. 

Bignous pour la soupe 
do viande ou le bouil- 
lon, do roisson flea 
nut res legumes sol on 
que beaoin en est). 

Poivrous ou poivre 

Poivreaux, radis, olives 
ou awtres legumes 
verts. 

Vinoigre 

Huilc fraichc 
EaudcviealG 3 

Via 



11 n'est donne* a la fois 
qu'un aeul de cos deux 
aliments. 



-Com me plus haut. 



Avec le fromage blanc on 
donne des ognons, des 
poivreaux ou de Tail. 



} 



1 > A preparer avec la viande. 



1} 



Sana viande les jours de 
maigre. 



i 

} 



Quand la viande n'est pas 
salee, ou quel'ou n'a 
pas donne de fromage 
blanc. 

Quand cet aliment rem* 
place le pain. 

Lorsque les hommes 
recoivent de8 chcux, ou 
ne donnent quo l'indis- 
pcnaahlo en autrea 
legumes. 

Pour la aoupe ou le potago 
do poisson. 

Los jours de maigre l'ou 
donnent 1'un de ces 
articles. 

Lea jours do uiaiaro 
quand on donne des 
l.ai i< ots ou lentilles. 



Chaquojour. 
Seulement par ordre. 



Commo on [K-ut le voir d'npres le tableau que nous avons reproduit 
plus haut, les rations alimentaires allouees aux troupes liouninines sont 
si riches et si varices, en cgard aux conditions climatologiques de notre 
pays, que la faeulte laiss£e an commandement de distrilmer mix hommes 
des boissons fermentees, purement aleoliques ne marquant pas plus de 
16 degres Baumc au maximum, prouve suffisament la sobriete du peuplc 
Roumain, sobrieto qu'il a aequise et developpee par les conditions dans 

c 2 
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lesquelles il a soutenne la lutte pour l'existencc, et sur la quelle est base 
le tarif alimentaire de l'armee Roumaine. 

Les Drs. MacNalty et Frasser, medecins superieurs de l'armee 
Anglaise, qui en 1877 furent envoy ees par le ministere Anglais de la 
guerre et se sont avances j usque dans les premieres lignes d' operations 
de l'armee Roumaine autour de Plevna, ont eu l'occasion de se con- 
vaincre que la vie materielle des troupes Rouinaines a et£ et est basee sur 
le principe de la sobriete. 

Sur les champs de bataille, ou tout depend de la rapidite et de la 
precision des mouvements, il est evident que si 1'alimentation des 
troupes tend a imposer la ration physiologique, le commandement et 
^administration de la guerre seront genes dans la poursuite du but 
supreme des operations militaires. 

Mais on comprend que ce n'est pas a nous autres medecins 
militaires de sacrifier des verites scientifiques a des buts plus ou moins 
ephemeres ou passagers. L'interet supreme cependant coramande dans 
cette question de 1'alimentation des troupes, qu'elle soit basee exclu- 
sivement sur une nutrition substantielle, et en meme temps sur la 
sobriite. 

Voila ce que nous croyons et pratiquons ce que nous pensons e"tre 
la seule base possible pour la solution du grand probleme de Falimenta- 
tion des armees. 

Nous croyons que le regime alimentaire des troupes Rouinaines 
reunit sous ce rapport les meilleures conditions hygieniques, tant au 
point de vue des habitudes et du cliinat, qu'au point de vue de la 
nature du service. 

En ce qui concerne les methodes les plus simples pour assurer 
l'assistance et le transport des bless&s en temps de guerre, l'arniee 
Roumaine possede un service special. 

En temps de guerre, le corps medical permanent de l'armee est 
augmente des cadres de reserve dans les quels figurent tous les medecins 
jusqu'a Tage de 40 ans comme offieiers sanitaires inferieurs, jusqu'a 
50 ans comme offieiers superieurs et jusqu'a 55 comme offieiers 
generaux. 

Cette 61£ment sert a completer les vacances eventuelles dans les 
cadres des troupes mobilisees, a constituer les ambulances divisionaires, 
celle des corps d'armee, ainsi que les ambulances d'etape sur les 
champs d'operations militaires. Une section de la Croix-Rouge est 
attachee pr&s des ambulances de corps d'armee. 

Le service medical dans l'interieur du pays est assure par des 
medecins offieiers inferieurs jusqu'a Tage de 50 ans, offieiers superieurs 
de 50-55 ans et offieiers gendraux jusqu'a Tage de 60 ans. 

Cet element de Farmee porte le nom de milices. 

Le corps medical des milices est appele en temps de guerre, a 
assurer le sendee des blesses et des malades de l'armee, soit dans les 
hdpitaux permanents, soit dans les h6pitaux temporaires, ainsi que le 
service des Stapes et des trains sanitaires k Vinterieur du pays. 

La premiere unit6 des ambulances de 1'armee Roumaine est basee 
sur l'unit6 de bataillon pour des troupes d'infanterie, et sur l'unit£ de 
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batterie pour leg troupes d'artillerie ; quant a la cavalerie outre son 
personnel et son materiel bases sur l'unite de division, elle recoit 
le concours du personnel sanitaire des troupes d'infanterie aupres des 
quelles elle est attachee. 

L'ambulance d'un l>ataillon se compose d'un m&lecin inferieur, 
de deux can tines avec materiel et objets de pansement, d'une trousse avec 
des instruments de chinirgie, du raodele de Tarme^ Roumaine, qui est 
eelui de Nussbaum, modifie tres avantageusenient par notre tres estime 
collegue le medeciu de corps d'armee et Professeur Dr. Demosthenes, 
de huit sacs de soldats sanitaires avec les objets pour le premier panse- 
ment, un sac de sergent sanitaire, une petite pbarmacie portative, 
avec ties medicaments tout prepares et doses sous forme de pastilles 
(medicaments comprimes), et huit brancards Percy, 

Une batterie d'artillerie a un medecin inferieur, une cantine av<»c 
materiel de pansement, qui contient en meine temps une petite bdite 
d'instrunienta de chirurgie, deux sacs des objets de premier pansement 
et deux brancards Lipowski. 

La composition des ambulances mobiles de Parraee Roumaine 
a pour base l'unite de section. Une section d'ambulance est ainsi 
comj>osee : — 

Un Medecin en Chef. 

Trois Medecins Auxiliaires. 

Un Pharmacien. 

Un Oflicier d' Administration. 

Un Commandant de Troupes. 

Cinquante Soldats Sanitaires. 

Trois Voitures Dietrich. 

Un Fourgon d' Ambulance. 

Une Cuisine de Campagne. 

Un Tonneau d'Eau. 

Vingt-cinq Brancards Percy. 

Vingt-cinq Paquets de Materiel d'Hopital. 

Une Pharmacie Portative. 

Cinque Valises de Sergent Sanitaire. 

Quarante-cinq Valises de Soldat Sanitaire. 

Quatre Grand Tentes d' Ambulance. 

Les ambulances divisionaires comprennent quatre sections organisees 
de facon a pouvoir fonctionner chacune isolement, dans le cas ou 
seulement une partie des troupes divisionaires serait engagee. 

Le reglement du Service Sanitaire de l'Arme'e Koumaine prevoit 
comme suit F assistance et le transport des blesses pendant la luite. 

A une distance de tout au plus 2,000 metres et iuimediatement 
derriere la ligne d'attaque, tous les medecins des troupes engagees, sont 
postes sur un emplacement aussi aunte* que possible et connu des officiers 
et des troupes. 

Sur ce premier poste de secours les medecins ont a leur disposition 
le personnel et le materiel prevu par unite de battaillon, les quels sont 
constainment renouveles par l'ambulance divisionaire ou la section 
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d'ambulance la plus proche, qui a des paniers de materiel de reserve 
iivec une nomenclature identique a celle du premier poste de secours. 

Les attributions de ce premier poste de secours, se bornent k 
examiner somniairement les blesses, a arreter les hemorragies, a 
appliquer les appareils improvises aux fractures, a relever les hommes 
tombes et a les evacuer rapidement sur I'ambulance la plus rapprochee. 

Cette question consideree a ce point de vue et etudiee de plus pres r 
nous entrainerait dans le domaine de la chirurgie militaire et ce n'est 
pas ce que nous nous proposons de faire en ce moment. 

Parmi les differents systemes pour assurer l'assistance et le transport 
des blesses, nous considerons comme le plus simple et le plus recom- 
mandable celui qui quoique se basant sur ces deux grandes rentes 
scientifiques Passepsie et Pantissepsie, chercbera cependant le inoins 
possible a imposer on a consacrer cette scolasticite moderne sur les 
champs de bataille. 

Dans ces moments supremes oil Phistoire d'un pays et Pavenir d'une 
nation sont en jeu, Phygiene ainsi que la chirurgie militaires ont elles 
aussi un but supreme qu'elles ne doivent pas perdre de vue : celui de ne 
pas gcner ou compliquer le resultat des operations par des exigences 
deplacees, et que Purgence du moment ne permet pas de satisfaire. 

Cela est certainement penible pour Phomine de Tart, mais notre 
experience de la guerre 1877-1878 nous donne raison. 

A cette epoque les ambubinces de Parmee Koumaine avaient a leur 
disposition des cartouches de premier pansement, tres differentes de ce 
(pie Ton pourrait nommer aujounPhui des cartouches de premier panse- 
ment asseptique. 

Ces cartouches consistaient en un peu de charpie et une petite 
compresse contenue dans une band roulee le tout prepare et conserve en 
jwiniers, longtemps avant Pouverturc des hostilites. 

C'est avec ces cartouches si simples et si primitives que tous nos 
blesses ont ete pauses au premier poste de secours, et notre statistique 
n'a enregistre alors que 1 °/ de cas de septicemic. 

Sur la ba^e de cette experience, les medecins en chef des corps 
d'armee constitues en commission en 1887 sous la presidcnce du sous- 
signe, se sont prononces a Punaniinite pour un type de cartouche de 
pansement a peu pres identique a celui que nous avons decrit plus hant. 

Cette question est maintenant de nouveau a Petude dans Parmee 
Roumaine ; mais il est certain que le prix eleve du materiel, sa conserva- 
tion couteuse et la difficulte d'obtenir une manipulation facile, rapide et 
accessible meme aux blesses, nous empecheront de satisfaire aux 
exigences de Passcpsie et de Pantisepsie classiques. Nous croyons done, 
que le moyen le plus simple et le meilleur de venir en aide aux blesses, 
sur le theatre meme des operations, e'est celui qui est le plus simple, le 
moins cher et que Ton peut employer le plus rapidement. 

Les cartouches de pansement qui ont etc* admises en 1887 par les 
medecins en chef des grandes unites de commandement de Parm£e 
lloumaine respondent entierement aux necessite*s pratiques. 

Cette cartouche comjwsee de 10 grammes de ouate hydrophile, de 
quatre morceaux d'organtine hygroscopique, d'un triangle et de gutta- 
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percha lam i nee, realise dans une certaine mesure les exigences <lu 
panseinent asseptiqne et par occlusion. 

En effet cette cartouche ainsi const ituee et preparee long temps 
avant Tepoque das operations militaires est peu chere, se conserve 
parfaitement, p£ut etre employee facilement, et il n'est pas necessaire 
d'en charger le soldat, ce qui predispose toujours un peu son moral a 
Tinquietude ; et en definite, elie est parfaitement sterilisable an moment 
oft on Temploie. 

Nous disposons de fours et de cuisines de campagne, et la tempera- 
ture que Ton pent y developper est egale en effieacite steVilisante, a 
celie des plus admirables etuves speciales. 

Par cette methode simple, les secours donnes aux blesses dans les 
premiers moments seront entoures de garanties parfaites, en ce qui 
concerne Ta^sepsie du materiel de pansement. 

Pour le transport des blesses, Tarmee Roumaine dispose d'un pare 
reglementaire de voitures d'ambulance Dietrich et de fourgons de materiel 
sanitaire Lohner. 

Malgre cela, pendant notre guerre de 1877-78, comme la Bulgarie 
d'alors etait depourvue de bonnes voies de communication, les blesses, 
ceux de Tannee Roumaine surtout ont ete transporte jusqu'a la fontiere- 
de Roumanie, avec des chariots requisitionnes, et atteles de boeufs on 
de bufHes. 

Peut-etre regardera-t-on comme barbare ce genre de transport pour 
des blesses, mais de meme (pie les problemes militaires tendent a trouver 
leur solution par i'utilisation des configurations de terrain, qui peuvent 
naturellement empecher ou faciliter les marches ou les mouvements des 
troupes en lutte, les secours a donner aux blesses et le transport de 
ceux-ci, est fatalement subordonne aux necessit^s tactiques. 

Par consequent, quand les troupes operent dans des coutrees 
montagneuses ou sur des terrains accidentes et incultes, depourvus de 
voies carrossables, nous croyons (jue le principe dont nous devons nous 
inspirer poureffectuer dans les meilleures conditions possibles le transport 
des blesses est de se servir exclusivement de la methode et des moyens 
de transport des localites ou les troupes operent. 

Nous ixmvons difficilement nous imaginer apres cela que meme 
rinvention la plus geniale en fait de moyens de transport des blesses par 
voie de terre, puisse s'imposer en pratique sur les theatres d'ojxSrations 
militaires. 

A ce point de vue done, nous ne croyons pas qu'il soit rationnel de 
tendre a uniforiniser le mode de transport des blesses en temps de guerre, 
en consacrant une methode internationale. 

Note Additionnelle. 

Les deux milles blesses de Tarmee Turque, dont les ambulances r dc 
Tarmee Roumaine ont pris la charge au leudemain de la redition de 
Plevna, ont eteevacues de la meme maniere a Tinterieur de la Roumanie, 
et par les meuies moyens que les blesses de Tarmee Roumaine. 
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Les medeeins militaires Tares, qui ont survecu a ces evenements, 
avoueront certainement que la methode employee par les Roumains pour 
transporter les blesses Turcs, a ete salutaire pour ceux-ci, car les pertes, 
bien quel'hiver ait ete exceptionnellement rigoureux, n'ont pas depasse 
10 °/ P° ur * es blesses qui ont ete traites en Roumanie. • 

- >-o<>o-< 



DISCUSSION. 

Bgrenger Feraud (Paris), dit :— Mon ami Colin, Inspecteur General 
du Service de Sante de l'armee francaise, regrettera, j'en suis certain, que 
les exigences de ses fonctions l'aient empttehe d'etre present ici 
aujourd'hui. II aurait assur^ment e*te* interesse comme moi par la 
remarquable communication de notre collogue. L'eminent Dr. Fot ino a 
montre* par ce qu'il vient de nous dire que, dans les arnu'es, l'adage non 
numeranda sed ponderanda a une importance de premier ordre. Je ne 
suivrai pas l'honorable Dr. Fotino dans tous les details de sa communi- 
cation. Je craindrais, en ma quality de marin, de n'avoir pas toute 
rautorite" necessaire. Mais je veux lui dire tout le plaisir que j'ai £prouve 
en lui entendant parler de l'habitation sous tente comme moyen de 
diminuer dans oertaines circonstances la morbidity des corps de troupe. 
Etant chef de service a Lorient, a Cherbourg, a Toulon, j'avais deja con- 
stat^ Texcellence de cette condition, et, tout recemment encore je viens 
de la preconiser. 

Cette habitation sous tente n'est pas toute l'hygiene, il faut avec elle 
mille conditions au premier rang des quelles ee place la bonne eau 
d'alimentation. 

Mais, ne*anmoins, ce mode primitif d'habitation, qui rapproche 
l'homme de lVtat de nature, est preferable, en cas d'epidemie, aux grandes 
maisons ou les hommes sont agglomeres. 

Le Docteur Dnchaussoy (Professenr Agr^ge a la Faculte de 
Medecine de Paris), dit : — Je suis heurenx de pouvoir m'associer aux paroles 
que notre honore" confrere M. Beranger Ferand vient de faire entendre, et 
d'ajouter que je tiens des Medeoins turcs le re'eit plein de reconnais- 
sence des soins heureux que leurs blesses ont recus en Boumanie. 

Mais je demanderai a l'honorable M. Fontino s'il peut compter sur 
les appareils de cuisine pour steriliser la cartouche de pansement P 

La cuisine est elle derriere les combatants P Non, sans doute ; il y a 
done encore sur ce point un desideratum. J 'approve entieremeut la pre- 
caution de ne pas laisser la cartouche de pansement au soldat ; elle est 
toujours deteYioree. 
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The Chair was occupied successively by : — 
The President, Loiti> Wantage ; and 

Dr. B. H. Thomsen, Colonel Directing Medical Officer, Dutch Navy 
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Lietary Scales in connexion with the Health of Seamen. 

BY 

W. Spooner, L/R.C.P., M.B.C.S., &e. 



The question of diet is intimately connected with the health of 
seamen, and I propose* in this paper to point out wherein the quantity 
and description of food usually named in the dietary scales is neither 
fitted to maintain the general health of sailors, nor adapted to their 
special calling. I shall more juirticularly trace the connexion Iwtween 
the food supplied and that disease which used to lx*, and to some extent 
still is, the special scourge of the mercantile marine 4 , viz., sea scurvy. 
There are some diseases which seem to defy the appliances of preventive 
science, but scurvv is not one of them ; it is caused essentially by 
improper food, and I look uj>on it as a disgraw, that in this present 
scientific age, this enlightened 19th century, "with all its appliances 
and means to boot," such on eminently preventable disease should exist 
at all. 

In my capacity as medical inspector of the Board of Trade I have 
during the last 15 years held official inquiries into the cause and origin 
of outbreaks of scurvy, and I have never failed in tracing them directly 
to the nature of the food supplied. In every report I have made to the 
Board of Trade I have persistently drawn their attention to the necessity 
of a radical change in the dietary scale, and in 1883 they requested me 
to draw out a scale which I considered would be satisfactory. I will 
allude to this scale presently. 

There is a common impression that the food scales signed bv the 
crew at the commencement of their voyage are fixed by the Board of 
Trade. This, however, is altogether a mistake ; it is entirely a matter 
of contract between the master and the crew, and the Board of Trade 
merely see that the scale is inserted in the articles of agreement. Thus 
these scales possess no higher sanction than that of antiquity. Like 
that good old eminently respectable disease gout, they have been handed 
down from generation to generation, and date from some remote period 
in ancient history when nothing better could t>e obtained. The 
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following is a type of this good old-fashioned kiml of fowl which i 
of our sailors have to put up with even now. 

Scale of Provisions to he allowed ami served out to the crew di 

the voyage. 
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Substitutes at the Master's option. 

The above scale is by no means except ional, but is the one signed 
for by the crew in the majority of English ships ; and, although it 
might, perhaps, rejoice the soul of Mr. Banting, it cannot be considered 
of a luxurious nature. It is quite true that on many ships some extras 
are allowed ; thus, very often a fresh mess, composed chiefly of soup- 
bouilli, is given on Sundays in addition ; occasionally preserved meat 
is substituted once a week for salt ; sometimes a certain quantity of 
butter is served out instead of a portion of meat, whilst some extravagant 
shipowners have even gone the length of giving manna lade and pickles. 
Such unwonted generosity is, however, by no means universal. In the 
articles of agreement nt the different shipping offices skeleton scales are 
now kept ready printed at the instance of the Board of Trade, and in 
these scales are a number of blank columns to be filled up if the ship- 
owner desires. These columns are headed respectively, soup-bouilli, 
preserved meal, preserved vegetables, rice, oatmeal, butter, molasses, Ac. 
Until the last few years, however, and even now very frequently, as far 
as I have l>cen able to ascertain, these columns remain blank, and the 
above articles are conspicuous only by their absence. 

In considering the above scale of diet, it at once becomes apparent 
to the scientific inquirer, that it has been constructed with a total 
disregard to the physiological wants of the system ; that in addition to 
its monotonous character, its excess of salt meat and lack of vegetables, 
the proportion of the different ingredients is altogether wrong. I will 
consider these points seriatim. 

1st. The monotony of the diet. — The human organism is so con- 
stituted as to imperatively demand variety. If either fresh beef or fresh 
mutton, or roast chicken were given every itay, the stomach after a time 
would instinctively revolt and refuse to do its duty ; monotony would 
render it incapable of digestion. Salt beef one day and salt pork the 
next, given for mouths in dreary succession, is not very tempting, and 
not very conducive to healthy nutrition. Strong healthy men will stand 
this kind of diet for a considerable period, but it is merely a question 
of time ; the wi'ak and feeble and those whose constitutions have been 
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undermined by debauchery ashore, will first go to the wall, and if the 
voyage be sufficiently prolonged, the strong and healthy will follow in 
their wake, and an outbreak of scurvy be the result. 

2nd. The excess of salt meat.-~ Even if the meat be good in 
quality, it cannot fail to be injurious if given day after day. The verv 
process of salting has the effect of depriving the meat of some of the 
soluble constituents, such as the organic acids, the alkaloids, and ex- 
tractive matters, and renders the residue hard and indigestible; it is 
also prolwible that some of the salts of potash are replaced by those of 
soda. Moreover, highly salted meat must be thoroughly steej>ed in 
water to render it eatable, and by this means still more of the soluble 
constituents are washed out. It must also be remembered that stilt, like 
charity, may cover a multitude of sins, and previously unwholesome and 
unsound meat may have its noxious properties concealed by being 
salted. I have a vivid recollection of a piece of salt beef of this descrip- 
tion ; it looked sound and even smelt tolerably sweet, but after the salt 
had been partially extracted by soaking and boiling, and it was placed 
upon the table, it at once became apparent both to the palate and the 
nostrils that " there was something rotten in the state of Denmark." I 
should suggest, therefore, that for at least three days in the week 
preserved meats, either beef or mutton, should be substituted for salt. 
Preserved meats, weight for weight, are more nutritious than salt, and 
cost very little more. They can be served in a variety of ways, either 
eaten cold or made into a hot-pot or sea-pie with a due admixture of 
fresh or preserved vegetables ; and, in fact, many savoury dishes can be 
prepared from them, which is impossible with salt junk. 

3rd. Deficiency of vegetable food. — It has been abundantly proved 
that the true cause of scurvv is a deficiencv of the salts found in fresh 
vegetables, and there are many cases on record when an outbreak of this 
disease has been quickly stopped by simply giving a few raw potatos. 
It is, therefore, of the utmost importance that a sufficient quantity of 
fresh potatos or other vegetables should Ik? put on board the ship to 
last for at least the first two or three months of a voyage, and whenever 
there is a possibility of putting into a port these should be replenished. 
It is to the system of giving plenty of potatos that the American ships 
owe their immunity from scurvy — surely what they can do can be done 
on British ships. Again, there are few foreign ports where fresh 
vegetables of some* kind cannot be procured, but it is unfortunately too 
often the case that the captain is more anxious to please the owners by 
an appearance of economy than to preserve the health of the crew, and 
in the long run, it is often found that the old proverb of " penny wise 
and pound foolish " is fully illustrated. In all cases when the fresh 
vegetables are exhausted, preserved vegetables, either potatos, carrots, 
onions, or pickles should be given instead. The law now provides that 
one ounce of lime-juice shall be given to each man per day, but with a 
proper supply of vegetable food, lime-juice would be unnecessary ; it is 
at the best but an imperfect substitute, and is not always taken. 

4th. Improper proportion of the different ingredients. — It is well 
known that a proper scale of diet should contain a due admixture of the 
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nitrogenous or flesh-forming constituents, comprising vegetable albumen, 
librine, and caseine, and animal flesh and blood; and of the non- 
nitrogenous carbonaceous or heat-producing substances, comprising fats, 
sugar, starch, gum, &c. Numerous experiments have established the 
fact, that the nitrogenous should l>ear to the non-nitrogenous ingredients 
about the proportion of one to five. According to Dr. Lyon Playfair, a 
man doing active but not excessive hard work (like sailors) requires 
daily about 5*5 oz. of flesh-forming food, and 26*3 oz. of carbonaceous, 
the ratio being as 1 to 4*8. In the scale allowed in the navy, the flesh- 
formers=5 oz., and the heat givers 20*4, the ratio being as 1 to 4 ; whilst 
in the army the flesh-formers =4* 2 ozs., and the heat givers 2206, the 
ratio being as 1 to 5*2. Now, I have calculated the amount of these 
ingredients in the ordinary scale of the merchant sailor according to the 
table of Dr. Playfair, the fat, sugar, and starch l>eing reduced to one 
equivalent, viz., that of starch ; and I find it consists of 6*912 ozs. of 
flesh-formers, and 22*416 ozs. of heat givers, the former standing to the 
latter in the proportion of 1 to 3*3. 

Thus it appears that the diet of sailors contains a greater amount 
of nitrogenous food than is required for a man in active labour, greater 
even than a navvy employed in the very severe work of a railway cutting 
consumes, and this is owing to the excessive quantity of animal food. 
In the navy the men are allowed only 1 lb. of fresh or | lb. of salt meat, 
and in troop ships the daily allowance is £ lb. of salt meat for four days 
in the week, and J lb. of preserved meat the remaining three days. 
There is no doubt that too much animal food, particularly when there is no 
severe muscular labour, is injurious to health ; it will produce a state of 
plethora of the system, and cause derangement of the liver, and a 
predisposition to blood diseases. I am of opinion that 1 lb. of salt meat 
or J lb. of preserved meat, which is without bone, is ample for all 
requirements, and the saving thus effected may advantageously lie 
expended on other articles. 

Bearing in mind, therefore, the principles I have now enumerated, I 
drew out a scale for the Board of Trade, which I considered, though by 
no means perfect, would answer the purpose sufficiently well. I en- 
deavoured to combine physiological correctness with a due amount of 
economy. This scale is given in detail on the opposite page. 

The chief points in which it differs from the old scale are the 
following : — Preserved meat is substituted for salt meat three days in 
the week. The quantity of meat altogether is reduced, and potatos 
and carrots, either fresh or preserved, butter, oatmeal, rice marmalade, 
raisins, molasses, suet, and pickles are added. Preserved meats and 
vegetables may now be obtained in such perfection that there is no 
possible reason why they should not be carried ; but with regard to the 
latter, they should only be given when it is impossible to keep fresh 
ones. Raisins and suet, with an additional quantity of flour, are added, 
in order that plum pudding may be sometimes given, and oatmeal and 
molasses form an agreeable change for breakfast. Marmalade has been 
tried in some ships, and found to answer very well— it renders the hard 
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biscuit more palatable. Pickles go well with salt moat, and are anti- 
scorbutic in their nature. 1 have calculated the respective quantities of 
nitrogenous and carbonaceous ingredients in the al>ove scale, and find 
that it contains 6* 144 ozs. of the former, and 29*376 ozs. of the latter, 
the ratio being as 1 to 5. I have also estimated the price, and find that 
it does not exceed 1*. per day, which certainly cannot l>e considered 
excessive. 

Since the circulation of the paper containing this scale, which, 
however, the Board of Trade merely recommended, there has been in 
many instances, especially in Liverpool, a marked improvement in 
sailors' food, and many firms have adopted a scale more or less allied to 
it, and some even more liberal. I may mention especially the British 
Ship Owning Company. That the result has been extremely beneficial 
the following statistics will show : — 

" Outbreaks of Scurvy reported to the Board of Trade during the 

last 15 years." 
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It may be observed that the scale was circulated in 1883, and that 
since that date the number of outbreaks have been reduced bv more than 
half. These facts si>eak for themselves. I have no hesitation in saving 
that, if some such scale (the above errs, perhaps, on the side of economy) 
were made comptilsorv, the health of the British mariner would be verv 
much improved, und scurvy would in a short time be totallv eradicated 
and remembered only as a curiosity of the past, a relic of a barbarous 
and unscientific system of feeding. That this end mav shortly be 
obtained is, in the interests of the seamen and of the shipowners 
themselves, " a consummation devoutly to be wished." 
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Statistics of Medical Cases admitted into the Seamen's Hospital, 

Greenwich, during the Decade of 1880-89, and of Cases 

of Scurry admitted into the Seamen's Hospital and into the 

" Dreadnought," from 1852 to 1889. 

BY 

John Cirnow, M.D. Lond., P.B.C.P., ami 
W. Johnson Smith, F.R.C.S. 



In Table I. we show (1) the total Dumber of medical • 
mlmittt'tt, 7,71S ; (2) the number and per-cenlage of count 
such as rheumatism, cardiac valvular diseases, pleurisy, pneumonia, 
phthisis, and chronic albuminuria; and (3) of the rarer diseases from 
which sailors in the mercantile marine suffer in greater proportion than 
residents in this country, such as enteric fever, ague, aneurisms, 
dysentery, and abscess of the liver. The authors specially call attention 
to the large number of cases of phthisis (nearly one-seventh of the 
total), and believe that with better food and improved ventilation of the 
sleeping rooms, this could be materially decreased ; and to the proportion 
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of cases of aneurism to cardiac valvular diseases, which is as one to three : 
an enormous excess in proportion to that found among the ordinary 
Imputation, and which they attribute to syphilis as a factor in the 
cmsation, as well as to the mere strain of work. 

Chronic rheumatism, as inight have been anticipated, from the 
constant exposure to wet and cold, and from a poor diet, figures very 
largely. Pneumonia is very variable in its incidence, and is always 
very severe. A very large number of cases die within 48 hours after 
admission, and hence the per-centage of deaths is much higher than in 
ordinary hospitals (37 per cent.). Chronic albuminuria is less common 
than would be supposed from the sailor's habits, but here the long 
periods of enforced sobriety must be taken into consideration. 

Enteric fever is still very common, and, like dysentery, is due to the 
water-supply being infected. In every case, on inquiry being made, it 
has been found that the water had been taken into the ship, or that the 
patient had drunk water, from a source of doubtful purity. The pro- 
portion of deaths from both enteric fever and dysentery is very small, 
especially in later years. The cases of enteric fever are all adults, and 
often exceptionally severe. 

The number of cases of abscess of the liver is only 19, but of these 
12 were fatal. In every case there was either co-existent dysentery or 
a previous history of that disease. In the present year, 1891, one case 
of chyluria, with filarial in the blood, died in the hospital. 

. Tables II., III., and IV., at once speak for themselves. The great 
diminution in the number of cases of scurvy is due to (1) The Merchant 
Shipping Act of 1867 ; (2) the increase of steam shipping ; and (3) the 
decline in the number of sailing vessels in recent years. More rapid 
voyages mean more frequent supplies of fresh food, and thus must 
eventually lead to the practical extinction of this disease. 

The vessels engaged in the East Indian trade, many of them old 
sailing vessels, and often making very prolonged passages, still show an 
invariable preponderance in their number of cases [204 out of 284] ; but 
in the past few years there is a great improvement even in the vessels 
trading to these ports. In the consideration of the prevention of scurvy, 
the following points are of the first importance : (1) It is unknown in 
the Royal Navy ; (2) it never occurs in the higher grades of our mercantile 
marine ; (3) the men engaged on board steamships do not suffer from 
it ; (4) neither captain nor first officer has ever been admitted into the 
Seaman's Hospital with scurvy ; (5) it is limited to the ordinary seamen 
in sailing vessels, and generally occurs after an unusually long voyage, 
it is " a disease of the forecastle " ; (6) patients have been admitted who 
have regularly taken apparently good " lime juice " for a long j>eriod, 
but whose dietary in other respects was bad, so that lime juice must 
only be considered as the most valuable adjuvant in the prevention of 
scurvy, and not as an absolute and complete substitute, in itself, for a 
proper anti-scorbutic diet; (7) meats and vegetables (especially potatos) 
can be preserved so as to retain their special characteristics for a much 
longer period than the longest voyage ; (8) in Mr. Leigh Smith's 
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second voynge to Franz- Josef Land in the "Eira,"in 1881, 25 explorers, 
officers and men, remained free from scurvy, notwithstanding the 
absence of lime juice from their diet, during a sojourn of 15 months 
in the Arctic regions. They fed, when possible, on the flesh of recently 
kilted animals in large quantities, and the blood was freely added in the 
cooking, while preserved vegetables were taken with every meal. 

TABLE No. II. 
Ports to which Ships with Scurvy belonged lt<75-ir<H9. 
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TABLE No. III. 

Cases of Scurvy admitted into " Dreadnought " anil Seamen 

Hospital from 1852 to 1880. 

Date of" Merchant Shipping Amendment Act" 1867. 
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DISCUSSION. 

Br. Rae, M.D., F.R.S., said: — Employed as surgeon in the 
Hudson Bay Company's ship, " Prince of Wales," in 1833-34, when 20 
years old, our ship was stopped by ice and obliged to winter at Charlton 
Island, in Hudson's Bay. The ground on the island was covered with snow 
to the depth of about a foot when we landed, so no knowledge could be 
obtained of what berries grew there. Our provisions were salt beef, salt 
pork, and salted geese, a very common food among the employees of the 
Hudson Bay Company, in whose service I was surgeon for 20 years after 
the date mentioned. We had a little limejuice and a few potatos. The 
first was judiciously used, and the latter were sliced up and eaten with 
vinegar as soon as scurvy shewed itself, but with little good effect. 
There were 17 cases of scurvy altogether in a party of 30 men, 9 or 
10 of whom were passengers going home to England after some years" 
residence in the Hudson Bay Company's service. Of these men, if 
attacked at all with scurvy, the cases were slight. No fresh game of 
any amount could be obtained, and things went from bad to worse. 
The captain (Hamwell) and first mate were the first and also the only 
victims. The captain's case was scurvy, complicated with other disease, 
but the mate's disease was scurvy per *e, and was frightful. He 
actually became black, or dark-blue, and putrid. The odour was so offen- 
sive that no one could lift the poor man out of bed but myself. The 
sailor who made up the bed became sick afterwards. The other 
patients had the usual serious symptoms of coloured and cramped limbs, 
teeth falling out, &c, until by accident, when taking a walk on snow- 
shoes, a red spot appeared in the snow, which, on inspection, I found was 
caused by cranberries, which on examination were abundant. From this 
moment improvement in all my patients began, and by the time the ship 
had been prepared for sea all the crew were fit for work, but minus many 
of their teeth. During two winters in the Arctic, my party lived prac- 
tically without vegetables, but our provisions were fresh, and all killed 
by ourselves. The Eskimos largely use the contents of the deer's stomach 
in the winter time as a vegetable, chopping a piece off and eating it as we 
do bread. I strongly recommend cranberries as part of the ration, both 
in the Navy and in the Mercantile Marine; they are easily preserved 
with a little sugar. 

Dr. Collingridge said : — If the paper had no other purpose than to 
dispel the extraordinary opinion still existing even among shipmasters 
and owners —the very persons affected — that the diet scale is a compulsory 
one, and insisted upon by the Board of Trade, it would be of value. 

There can be no question 'as to the absolute inefficiency of the diet 
scale as laid down in the ordinary agreement, but one must not forget 
that even this is not obtained at its ''paper " value. 

The inspection of food as supplied to merchant ships is still prac- 
tically non-existent, and some radical change in this direction is sorely 
needed — meat and bread especially demand careful attention in this 
respect. Reference to the statistics already quoted will show that the 
first effect of the Merchant Shipping Act, compelling the daily issue 
of limejuice, was to greatly diminish the number of outbreaks of scurvy : 
but these same statistics will further show the tendency of shipowners 
from, I believe, pure ignorance and carelessness, to consider that the 
Legislature by this regulation has, as it were, taken charge of the health 
of crews, and thus relieved them of any responsibility. 

i> 2 
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It is almost a natural conclusion, if limejnkv i? 
scurvy and maintain men in health, that the ordinary scale ought to bo 
amply sufficient. Thus, the numlier of outbreaks increased Up tti 
and the further fact that the mere recommendation hy the Board of 
of Dr. Spooner's scab shows that shipowners not only need but seek 
advice accentuates the responsibility of the Board. 

It is greatly to he hoped thai r.lic Uoiird, n-uiising iis dutj in the 
. will take the further important step of issuing a com; 
rational scale. 

M he actually welcomed by owners, who have already given 
ample proof of their willingness to do anything reasonable for their 
employes. I would further, in reference to the figures in Table II., note 
that 68 per cent, of the vessels entering London carry tie British flag. 

The figures of Dr. Cur now are so striking, especially with r 
the incidence -rate and death-rate from phthisis among our merchant 
seamen, as to call for special comment. 

Few tacts in sanitary science are more clearly demonstrated than the 
immense influence of breathing foal and impure air In producing lung 
disease of all kinds, but especially phthisis. 

Tin.- iimci- allowed by law to the British sailor is only 72 cubit.' feci, 
and this space is iiot only very imperfectly ventilated, but fclflO highly 
charged, in the case of lower forecastles ia woodeu ships, with urgBBU 
impurities. The difficulty of keeping these email confined irregular 
spaces clean is well nigh insuperable. One haw also to deal with to* 
waste products of artificial light and heating by means of imperfect and 
badly constructed stoves. It is, therefore, little to be wondered at that 
lung diseases are so rile. It is fully time that u increaai d space should 
i seamen. 

I would BUggest 100 cubic feet as a minimum, feeling cei 
provided this were not made ri.lni.-pivt.in', I here would b..- uu opposition 
on the part of shipowner 

C. J. Swanston, Esq., C.B. (Board of Trade, 1 , said: — The dietary 
si-nlr is not at present compulsory, and power would have to be given by 
Parliament before the Board of Trade could force ; 
Mercantile Marine. The present scale is a matter of contract between 
the owner and master of a ship and the erew, anil the tuition of ttu 
of Trade officer is confined to seeing that the crew perfectly Understand 
what the diet scale Tor the voyage is, and have an nppurttiiiity of objecting 
in declining to sign. The Board of Trade have taken LI 
in the health of the Mercantile Marine for many years past. It was at 
their instance that the Merchant Shipping Act of I8H7 waa passed, which 
contains special provisions for securing the health of seamen, and tho 
reduction in the eases of sea-scurvy in recent year-, shout, in tho tiibLs 
quoted, may fairly be attributed to this measure, at least 
But diet is not the only element involved in this question of health of 
crews. Mauy of the victims have been found to be men whose health had 
been debilitated hy previous debauchery ashore; and while ihe healthy 
members of the crew have resisted the effects of unhealthy prol 
Voyages, bad water, or provisions run sliurt, their diseased colleagues 
sometimes have Mien victims, and the ship had U ■■■■,-< 
lial of scurvy oases. 

The Hoard of Trade have, however, endeavoured in recent years to 
improve the arrangements connected with the discharge of seamen. 
Under these improvements, seamen are now able to go straight away to. 
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their homes, instead of having to remain strangers in a seaport, subject 
to all the vicious attractions provided for them by the crimps. Seamen 
have to a very considerable extent taken advantage of the facilities now 
existing for proceeding at once to their homes, and it cannot be doubted 
that their health has improved in consequence. The reduction in the 
length of voyages, now that sailing vessels have been to a great extent 
replaced by steamships, cannot fail to have a salutary effect upon the 
health of seamen. 

In nearly every case of sea-scurvy, official inquiry is made by officers 
of the Board of Trade. 

Brigade-Surgeon Burton Brown said :— I consider that the 
subject of proper ventilation of berths on ship-board is of much import- 
ance in the prevention of scurvy. In 1858-59 I took medical charge of 
250 soldiers from Gravesend to Calcutta ; the voyage lasted five months and 
12 days ; they only touched at the Cape, and thero was scarcity of. water 
before we reached there, and of food afterwards, but no case of scurvy 
occurred, and no death from any disease. I attribute this to the means 
employed to purify the air 'tween decks by using athermantidote, that is, 
a wheel carrying fans in a case, and connected with a windsail up a mast 
and a canvas tube between decks. A corporal's party of four worked the 
machine, each man for a quarter of an hour, and each party relieved 
every three hours. The exercise did the men good, and the air kept the 
'tween decks sweet, and no scurvy occurred though the men lived on salt 
provisions. 

Miss Helen Taylor said : — I wish to suggest the necessity of the 
appointment of a medical officer, a coroner, at every port, whose duty it 
shall be to inquire into the cause of the death of every seaman who has 
died in the course of the voyage on board each ship which comes into 
port. 

We have heard here to-day how largely even scurvy is dependent on 
general sanitary conditions as well as on the quality of the food. Even 
if the Board of Trade issues obligatory scales of diet and sanitary regu- 
lations, these can be evaded, and the responsibility for the consequences 
on the health of the sailors thrown by the shipowners on the inefficiency 
of those regulations. For example, with regard to lime-juice, it is said 
that some of the lime-juice served out on board ship is utterly useless, 
either from age or original inefficiency. 

It is plain that the most effectual way to secure healthy conditions on 
shipboard is to make the shipowner responsible for the injurious conse- 
quences of their absence. If a coroner found from the evidence of the 
fellow seamen that no complaints were made as to these, the matter would 
drop, but when there was a consensus of evidence as to unwholesome food 
and insufficient number of crew, exposing each man to overwork fatal to 
health, or to any other insanitary arrangement, then the verdict of the 
coroner's jury would bring home to the shipowner the responsibility 
through the neglect or otherwise of the death of the men on board his 
ship. This responsibility would quicken his zeal to secure obedience, not 
only to specific regulations imposed by Government, but also the sanitary 
conditions imposed by medical experience. 

Mr. B. Tomalsnri gave the result of personal observations whilst 
acting as surgeon on various Japanese vessels, both emigrant and 
naval. In no case had he seen any case of scurvy, though the condition 
both as regards food and ventilation on the emigrant boats were not en- 
tirely satisfactory. He laid stress on the large proportion of vegetable 
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food taken by the Japanese. An outbreak of " kakke* " (bcri-beri) on the 
training ship " Ringo " wa9 attributed to tho non-sufficiency of nitrogenous 
food stuffs and excessive labour. Surgeon-General K. Takaki has done 
a large amount of work in the direction of improvement of diet, Ac. on 
board ship. During six years' service since, Mr. Tomalsuri had seen 
no case of either scurvy or kakke\ and he attributed this to the improve- 
ment of diet. 

Dr. Spooner, replying to the remarks made on his paper, said : — 
Lime-juice is now all tested at Somerset House, and, therefore, the only 
bad juice is that taken in at foreign ports. 

As to a compulsory diet scale, the Board of Trade at present has no 
power, but there should be no difficulty in obtaining this. 

There is already an official inquiry by the Board of Trade into every 
death on board ship. 



Notes on the Effect of Improved Sanitation on the Public Health 

of Seaport Towns. 



BY 



Edward Walford, M.D., D.P.H., Camb., Medical Officer of Health 

for Cardiff. 



The measures which are carried out in our ports and littoral 
districts with a view of preventing the introduction of cholera from 
foreign countries are intended not only for the l>enefit of the places 
receiving the infection, but also for the protection of the country at 
large. These preventive measures consist, in the main, in the adoption 
of improved systems of administration based on enlightened principles 
of sanitarv science. 

The sanitary arrangements of these districts, which form, as it were, 
our first line of defence, and upon which our security from invasion must 
wreatlv depend, are matters, therefore, which concern the whole nation. 
These methods of prevention having, in our case, proved so effectual in 
regard to the saving of life from cholera and other allied diseases, we 
would fain see them adopted by other nations in lieu of the restrictive, 
inconvenient, and apparently useless regulations of quarantine. Practi- 
callv, we have long since relinquished any attempt at imposing quarantine 
in anv of our porta, and the only remnant of this system which remains 
is the old Quarantine Act of George III. 

In the place of resisting disease by military cordons by land and by 
unjustifiable detentions by sea, we rely on internal sanitation, on the 
provision of pure water and efficient drainage, and on the removal of all 
decomposing and harmful impurities from the neighbourhood of habita- 
tions. The results which have attended these measures completely 
justify our action in this respect, and confirm our lielief that, by further 
efforts in the same direction we shall, in time, be able to exclude 
Asiatic cholera from our country in the same way that we have already 
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excluded diseases which visited us two or three centuries ago. During 
the last three invasions of this disease its ravages have become less and 
less, and since 1866 it lias never succeeded in establishing itself in our 
midst. 

No such results can be shown to have followed the adoption of the 
most stringent system of quarantine ; on the contrary, the quarantining 
countries are essentially those which cholera invades, and for the most 
part they are those in which sanitation makes but slow progress. The 
system has also, apparently, by engendering a false sense of security, 
retarded the execution of works of sanitary improvement, whereas the 
abandonment of it in England has probably lieen one of the most 
powerful of the many stimulants which the cause of sanitary reform has 
•ever received. With the object of showing the paramount importance 
of hygienic measures, I would venture to lay before you a few facts 
gathered from the experience of one particular seaport town, as an 
illustration, on a small scale, of the value of sanitary precautions in pro- 
tecting a community against the ravages of cholera, and of the 
good results which may l>e obtained by a rough approximation to 
an ideal sanitary standard. The facts themselves, although perhaps 
chiefly of local interest, point to conclusions which are of general 
application. 

The town of Cardiff, to which I would refer, was at one time 
notorious for its heavy mortality from prevent ible diseases, and on the 
occasions of the earlier visitations of cholera to this country it suffered 
far more severely than the majority of English towns. 

From Dr. Buchanan's well-known report on " The Results 
u obtained by Local Authorities in their Endeavours to Improve the 
"" Public Health in their Districts," it would appear that during the 
epidemic of 1849, amongst the towns mentioned in this report, Cardiff, 
with the one exception of Merthyr Tydvil, suffered more than any 
other locality. Out of a population of 16,693, 351 deaths from cholera 
occurred, giving an annual death-rate of 208 per 10,000 of the popula- 
tion. During the same epidemic, the cholera death-rate in England 
and Wales was 30 per 10,000. In the towns referred to in that report 
the cholera death-rate ranged from 267 in Merthyr to 1 in Leicester per 
10,000 persons living. The next epidemic of cholera occurred in 1854, 
and caused in Cardiff 172 deaths amongst a population of 22,464, equal 
to an annual death-rate of 66 per 10,000 of the population as compared 
with 11, the death-rate per 10,000 in England and Wales. In 1866 this 
country was visited again with cholera which caused in England and 
Wales 14,371 deaths, equal to an annual death-rate of 7 per 10,000 of 
the inhabitants. In Cardiff, amongst a population of 35,796, 44 deaths 
took place, giving a death-rate of 15 per 10,000. 

Summarizing the above, we find that as regards England and 
Wales the death-rate from this disease per 10,000 persons living, 
which in 1849 was 30, was reduced in 1866 to 7, whilst in Cardiff 
the death-rate, which in 1849 was 208, was reduced in 1866 to 15 per 
10,000. 
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In London the cholera death-rate was reduced from 51 in 1849 to 
18 per 10,000 in 1866. Since this date cholera has never succeeded in 
gaining a footing in any part of this country, although the infection 
has been frequently brought to our shores. In 1884 four infected 
vessels came into the port of Cardiff with cases of cholera on 
board, and in 1885 five cases were imported into the district. 
These cases were dealt with in accordance with the Cholera Regu- 
lations of the Local Government Board and no further cases of the 
disease arose. 

Turning now to another disease, which in point of causation is 
closelv related to cholera, it would seem that the same measures which 
prevailed against cholera have been equally useful in protecting the com- 
munity against enteric fever. Doubtless the same unwholesome local 
conditions which produced so heavy a mortality from cholera in former 
years assisted in the development of enteric fever. The disease was 
certainly at one time excessively fatal as shown by the average annual 
death-rate during the 10 years 1845-54, which was 19 per 10,000 of the 
population. This rate was reduced to 3 per 10,000 in the decennial 
period 1874-83. The death-rate from enteric fever in England was 
reduced during the same period from 1 1 to 3 per 10,000. Now what 
were the local circumstances which co-operated to produce this pro- 
gressive immunity from these diseases ? It is stated on good authority 
that cholera prevails in excess on the margins of rivers, where there 
are large seaport towns having aggregated, badly housed, immoral, 
and closely packed populations, that it selects low, wet, sodden, and 
corrupt sub-soils occupied by a dense population. Cardiff at one time 
undoubtedly presented some, if not all, of these characteristics. In the 
year 1849, at the time of the first visitation of cholera of which we 
possess any reliable information, its sanitary condition was as bad as 
possible. 

The water-supply was derived from shallow wells, and was grossly 
polluted with excremental filth which percolated from cesspools and 
privies ; no proper system of sewerage was in existence, and no removal 
of domestic refuse* was attempted. The roads were not macadamized, 
courts and alleys were dirty and crowded, the atmosphere and the soil 
generally were in an unwholesome and polluted condition. A large 
immigration of paupers from Ireland had taken place in the previous 
year, and overcrowding, with its attendant evils, were frequent. The 
second epidemic in 1854 occurred before sufficient time had elapsed for 
the completion of any public sanitary works, but on this occasion the use 
of polluted well water was, as far as possible, prohibited in those districts 
chiefly affected, and a temporary supply of filtered river water sub- 
stituted ; a certain amount of street cleansing was undertaken by the 
sanitary authority at this time. Between this and the time of the next 
visitation of cholera, in 1866, very considerable changes had been effected 
in the state of the district ; probably the most important of which, was 
the construction, in 1857, of public waterworks, and the constant supply 
of pure water. In 1855 the first section of a general sewage scheme was 
completed, and before the year 1860 the greater part of the town was 
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efficiently sewered, and the majority of cesspools were abolished Shortly 
after this a regular system of scavenging was adopted, common lodging- 
houses were i*egistered and supervised, nuisance byelaws were enacted 
and enforced, and, generally, the sanitary administration of the district 
was perfected. On the occasion of each epidemic of cholera the mor- 
tality fell chieflv on those localities in which the insanitary condition was 
most marked; the disease in preference selected houses and districts 
placed on the lowest and most unwholesome site, occupied by the poorest 
and dirtiest of Irish labourers, which had in 1848 been visited bv an 
epidemic of typhus fever. Generally, the effect of improved sanitation 
in this town may be shown by the fact that the general death-rate, which 
in the 10 years ending 1851, with a population of 20,(XM), was 327 j>cr 
10,000, was reduced in the 10 years ending 1889 with a population of 
130,000 to 197 per 10,000, and that the death-rate from the chief 
infectious diseases was reduced from 98 to 31 per 10,000 during the 
same period. Similar, and in some cases doubtless letter results have 
followed the efforts of local authorities throughout the kingdom to 
improve the sanitary condition of the districts within their jurisdiction. 
But whilst the improved sanitary administration of our urban and rural 
districts has of late years so greatly benefited the public health, practical 
hygiene, as applied to our floating population, has, I think, in some 
respects, hardly kept pace with modern scientific knowledge. Mav not 
this be due, to some extent, to a svstem which divides the responsibility 
as regards health matters between three different public bodies ? The 
Customs, the Board of Trade, and the local authorities have respectively 
sanitary functions devolving upon them which might, I would submit, 
be more efficiently performed by one undivided authority. The dis- 
advantage of this division of labour becomes apparent on the perusal of 
the Reports on the Sanitary Survey of Port and Riparian Districts by 
the Inspecting Officers of the Local Government Board, wherein we 
find it recorded that " a notable number of authorities, some of them 
" acting for districts with a considerable* amount of shipping trade, were 
" found to have done nothing in the way of inspection of vessels, and 
" that the riparian authorities generally have taken no means to ensure 
" the wholesome condition of vessels." Here we find that one of the 
most important functions of a sanitary authority was entirely neglected : 
the inspection of shipping, by which means only a prompt detection of 
the presence of infectious diseases was to be expected was not attempted, 
for the most part prolwbly because these authorities did not recognise 
their responsibility, or because they considered that this was a matter 
which concerned the Customs authorities only. Then again, it must be 
admitted that the question of ventilation is not on such a satisfactory 
footing on shipboard as on land. What can be more illogical than to 
allow a cubic space of 70 feet as sufficient for a sailor in his sleeping 
apartment, and to require five times that amount for him when he resorts 
to the boarding-house. 

Another weak point in our coast defences against disease may be 
mentioned. Perhaps there is no question of greater importance with 
regard to the shipping than that of the water supply, and yet it would 
seem that the legislature has generally provided no means by which a 
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local authority can compel the nuatar of a ship to imply and chraN 
liis |i.i]|ni,'-i water tank, and take on board b pure supply of water. In 

Hi" case of b i port snaltarj authorities special powers hare ixi-n oov 

Eerml (or iln- purpose by the Local (.TOv,-niinent Board, bi ■ 
i he public Health Acl givas ao rock powers. Earn no) aware that anj 
great practical inconvenience has resulted in consequence of this togaJ 
diaabihtj ■ bul this is doe doubtless to the good sense of shipowner nml 

masters, who usually manifest il traosl willingness to carry out il»- 

niisonalilo reooi I'luLiliiin- of sitiitjiri Imi iiic-. 



DISCUSS! 'V 
Councillor Solomon Cohen (Hull) said:— Whilet we have bad a 
i u list import Lint discussion on the food of sailors, I think it most essential 
we should pay attention to their housing ; now we ran, under 1 1 
Acts, compel the landlord to cleanse hie property, I am pleased that power 
i; given i i make the shipowner do the same for the comfort and health 
of the sailor. Being a member of the Hull and Goole Port Sanitary 
Authority I cau bear testimony to the advantage of the order, also to the 
viirilaiil ,ind I'.uisiderate manner in which the large number of 
owning to our port are inspected by the medieil officii- ;ii!<! 
BO that no person Buffering from disease may pass without having the 
i. I,. i,i of advice, and to the spread of in feet ion beinir thus >!■ 
am strongly in favour of one local authority in all port matters, and of 
making it compulsory on the Customs to render all infon 

Dr. Harris very strongly supported the views put forward by the 

f.Mi !■■!■ of tii,- |i;i|n-r (Dr. U'allunii. iiTid I In -ii priii.'i'i.'iled to emphasise the 
DVOeasity f'l' the principal town on the river or in the port baiag 
the authority lor the administration of sanitary matters. Dual control 
was an evil, and led sometimes to diffiaultiet which could not arise 
if the management was in the hands of the principal authority. 
The dual authority had beeu done away with in Sunderland under 
:. lor ;( ] Am of Parliament in 1885, since which time the work had 
I M ii i performed most efficiently, Before concluding, he alluded to 
Dr. Armstrong's work en the Tyne, and advised the members of Congress 
ri. visit I he llnuling hospital there. 

Dr. Stopford Taylor fully concurred with the viewi expressed bj 
Dr. Walfoxd as to the great advantage of the union of the Urban mil Port 

Sanitary Authority. The only exception he could take wal 

alleged want of power to compel the captain, li- occupies of a /top. tt> 

cleanse the cuaterni sad to give the crew a pure supply of water. By the 
I 'nl il in Health (Ships! Aft a vessel lying in any water within (h, ili-in. i 
of any authority can be treated us a house within the district, and the 
i, ,»-i [■ ,,l i. ! i « ■ I'ulili'.' Ileal th Act can be applied. 

Dr. Walford, in reply to the statement that a sanitary aiiil.orit y 
baa power to compel a master of a vessel to cleanse his watei 

ply, was of opinion that unless the impure water can 
be '■'■i.M'i, red as a nuisance, the nuisance clause does nol apply In thoas 
cases where special powers are given, the 7th section of the Public Beall b 
Act glvos the aaeeesary authority. 
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Dental Reform in the Navy. 

BY 

Geo. Cunningham, M.A., Lecturer on Dental Surgery in the 

University of Cambridge. 

The Medical Department of the Navy is concerned with the 
medical, surgical, and hygienic treatment of some 60,000 men. It is an 
obvious axiom, therefore, that the Department is responsible both for 
the surgical and hygienic treatment of the teeth of the men under its 
charge. A defective condition of the teeth is a recognised cause of 
impaired digestion and consequent loss of health ; and, further, disease 
of the teeth and surrounding structures must Ik 1 regarded as a direct 
and more- or less frequent cause of inefficiency and unfitness for active 
service. 

No amount of admiration for the Department, which has done so 
much to extend the benefits of modern achievements in medicine, surgery, 
and hvgiene to the men under their care can shut the eves of the dental 
practitioner to the fact that it has hitherto neglected to give them the 
advantages derivable from the improved methods and practice of that 
branch of medical science known as dental surgery, except in such a way 
as to endorse our contention for the logical extension of this kind of 
treatment to the whole service. 

This subject has received considerable attention at various meetings 
of the British Dental Association for some years past. The Association 
has printed at considerable expense exhaustive papers on the subject and 
distributed them to the various authorities. In accordance with a 
resolution unanimously passed at the Annual General Meeting in 1887, 
its Representative Board memorialized the Lords Commissioners of the 
Admiralty, but all without effect. I, therefore, venture to ask your 
favourable consideration for certain facts, which have received the 
endorsement of so important and representative a body as the British 
Dental Association as well as the approval of individual officers of the 
service. 

The ages of the majority of those entering the navy is from 15 to 
161 years, and the 12 years' service, in conjunction with the period of 
preliminary training (2 years) and the possible further extension of 
9 years constitute a long period of service which contrasts strongly with 
the short service now adopted in the army. 

The Marine service is also under the care of the Navy Medical 
Department. The age of the recruits for this service is from eighteen to 
twenty-four years. The period of service is for twelve years, with the 
option of serving an additional nine years if his conduct is good. 
Artificers, too, are subject to much the same regulations. 

The recruiting examination, as far as the condition of the teeth is 
concerned, is infinitely more strict for the navy than the similar exami- 
nation for the army. The memorandum issued for the guidance of 
recruiting officers by the Admiralty is well worth earnest consideration. 
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u Memorandum for the Guidance of Recruiting Officers." 

Admiralty. February 2nd, 1882. 

(a) The loss of five teeth, absent or unsound in any degree, must in 
all eases be considered a cause for the rejection of boys. 

(b) If the biting or grinding capacity be seriously impaired by the 
loss of a less number of teeth than five, for instance, three or four 
incisors, or three or four molars in the same jaw, the boy must be 
considered unfit. 

(c) Beyond the above, no exact rule with respect to defective teeth 
can be laid down to the examining medical officer, but he should take 
into account the condition of the teeth generally, and the probability of 
their lasting. 

I understand that this memorandum is still in force, with the 
exception that for the London District the Admiralty has extended the 
number of absent or defective teeth which disqualify the candidate from 
five to seven. 

There can be no doubt that this extension of the number of absent 
or defective teeth to seven was imposed by the difficulty of finding a 
sufficient number of recruits who satisfied the higher standard as to the 
condition of the teeth. 

With regard to paragraph (a) it would be interesting to know 
since the teeth are symmetrically disposed in the jaws both in position 
and number, which is the odd tooth or teeth with which the recruit can 
dispense. 

Paragraph (b) is good in so far as it insists on biting or grinding 
capacity irrespective of the number of teeth present but the terms in 
which it is expressed, especially as regards the incisors, is not instructive 
and indicates a small acquaintance with the clinical aspect of dental 
caries. 

Paragraph (c) is a proof of the opinion of the authorities as to 
importance of sound teeth to the sailor. It is surely, therefore, short 
sighted on the part of the authorities to assume that the examining 
medical officer is necessarily possessed of the knowledge requisite to 
estimate the condition of the teeth generally and the probability of their 
lasting. 

That these regulations are not consonant with the views of the 
dental experts may be easily shown. The late Mr. Spence Bate, F.R.S. 
in a Presidential Address to the Odontological Society, while discussing 
the Admiralty regulations as to the teeth of the boys entering the navy, 
said : " Thus occasionally six teeth and not unfrequently four, might be 
" judiciously removed with advantage to the future healthy condition of 
" the mouth and the permanent utility of the teeth improved, even eight 
•• or twelve teeth might be removed from the mouth and the person gain 
" by the loss, while on the other hand four teeth only might l>e lost and 
" the set made weak as a masticating organ." 

Mr. Bate's view as to the twelve teeth would probably only hold 
good in extreme and exceptional cases, but we can only emphasize the 
truth of his statement as to the loss of eight teeth in many cases. 
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It is a well recognised fact in dentistry that owing to extensive 
caries of the first permanent molars, which are usually neglected under 
the misapprehension that they are only temporary teeth, the extraction 
of these teeth if performed at a proper time, promotes instead of dete- 
riorates the efficiency of the denture in mastication, and frequently 
diminishes the liability to caries by relieving the remaining teeth from 
undue lateral pressure. 

Mr. Fisher, whose name is identified with the plea for the com- 
pulsory attention to the teeth of school children, remarks: "This 

" dental standard of the Roval Navv for bovs of 16 vears or so is not 

» • » • 

" by any means too severe, when one thinks of the likelihood of their 
" being sent on foreign service, or, in times of warfare, for cruises of 
" three, fom*, or five years ; for one observes the necessity for selecting 
" physical types that will endure the tear and wear common to such 
" a life, where the foods are all more or less hard. What the Admiralty 

• 

" ought to exact is that no boy be, received with decayed or decaying 
" teeth, not even one tooth, as this disease is now as amenable to treat- 
ment as anv other. Then, if so, why should they take boys with any 
decayed teeth, when the weak places may lx» made strong by fillings, 
" &c. ? Many healthy, strong bovs with more teeth decayed than would 
" at present disqualify them, would then be eligible for the service, 
" and would prove equal to, if not surpass, their present selection." 

Again, much unnecessary expense is incurred by sending up lads 
for examination at headquarters, which might be obviated by employing 
the local dental practitioner to make an examination of the teeth of 
recruits in the same way as the civil medical practitioner is employed. 

If competent dental advisers were attached to the Admiralty 
Recruiting Department, I am convinced that they would soon be able 
to prove to the satisfaction of the authorities that they would gain by 
increasing, rather than diminishing, the stringency which is enforced as 
to the teeth of the recruits, while with efficient means which can be 
readily provided for the conservative treatment of the teeth, there might 
he a great extension of the number of available candidates. Nay, more, 
I am in a position to prove not only the truth of the statement but also 
that the authorities themselves are in the possession of the facts, though 
they fail to adopt the logical sequel arising therefrom. 

In December 1885 the Admiralty entered into a contract with the 
authorities of the Dental Hospital of London, by which the latter in 
consideration of a subscription of 30 guineas, undertook the dental 
treatment of such recruits as might be referred to them during one yeur ; 
and, as a consequence, 34 marines, 14 l>oys, and one artificer were so 
treated, and saved to the Service. 

Unfortunately the hospital authorities have kept no serrate account 
of the professional services rendered under this contract, and the Admiralty 
authorities who might give the requisite information refuse to do so. I 
have, however, sufficient data to prove in the following figures which 
I have been able to gather with regard to the amount of work done iu 
a portion of the year 1888, that the amount of service ha* increased. 
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Recruits treated at the Dental Hospital, London, for the Lords of 
the Admiralty, January 7th to December 28th, 1HH8. 195 Patients. 



Amalgam. 



122 



Osteo. 



G.P. 



Gold. 



Cases of Advice 



30 



99 



Total of work done, 256. 



The Number of Patients so treated 


as re 


luted to age. 




Years. i 1 4. 


15. 


16. 


1 
17. 18. 19. 

1 


20. 


21. 


i 

22. 23. 

1 


I 24 - 


Recruits 


1 1 
3 1 32 ! 22 

1 1 


20 


i 

64 ! 27 

1 


11 


7 5 3 

1 ! 


1 



Is not this a practical proof of the kind of service which dental science 
can render to the State ? I strongly maintain, however, that it is no 
measure of the amount of the services which might be rendered by a 
proper and efficient organisation for carrying out conservative dental 
treatment. This is obvious from two facts : — 

(1.) The treatment of the work is carried out by dental students, 
who are in the process of learning their profession ; and, 
therefore, is only indicative of what might be obtained by 
the employment of fully qualified dental practitioners of 
some experience. 

(2.) This arrangement is confined to only one recruiting station. 

It might be supposed that this arrangement which is excellent, as 
far as it goes, was initiated at the suggestion of the Medical Department. 
As all the other officers concerned have now been changed, there can lie 
no objection to my stating that the arrangement was entirely due to the 
enlightened and far-seeing action of Sir Anthony Hoskins, then one of 
the Lords of the Admiralty, aided by the sympathetic support of Colonel 
Welch, the then Superintendent of the Recruiting Station. While 
expressing profound satisfaction at so practical a recognition of the 
benefits derivable by the State from the services of the dental practitioner, 
we must enter a protest at the nature of the recognition. Is it fair on 
the part of the State to so avail itself of the advantages of a purely 
charitable institution, mainly established and upheld by the donations of 
the dental profession, instead of employing the services of fully qualified 
dental practitioners who, in accordance with the regulations of the State, 
have become so qualified by undergoing a long course of special training 
at a considerable cost ? 

Provided the services of fully qualified dental practitioners are 
employed, we should recommend the Government to extend the scope 
of the experiments to the recruiting stations throughout the country 
as the necessary corollary of the success of the present arrangement. 
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The contract with the Dental Hospital of London was all very well 
as an experiment, but it has now been sufficiently tested. In fact, its 
continuation is a manifest injustice to an honourable profession, and I 
lielieve the members of the Naw and Armv Medical Departments would 
be the first to appreciate the unfairness of it, and now that it has l>een 
pointed out to them will do all in their power to have it rectified. 

As it will be seen from the Appendix, in April 1888, the Repre- 
sentative Board of the British Dental Association through its Sub- 
Committee presented a memorial to the Lords Commissioners of the 
Admiralty requesting permission to examine the recruits passing through 
the London recruiting dep6t, to collect statistics as to the condition of 
the teeth, and to report to their Lordships thereon, with a view to 
increasing the numl>er of recruits available for the service, and thus 
promoting the efficiency of the Royal Xavy and the Royal Marines. 
The reply to this memorial was to the effect that, " Their Lordships are 
" advised that no lienefit would accrue to the recruiting of men and 
" boys for the navy by the adoption of this proposal, and that the 
" arrangements at present in force provide for all the requirements in 
" the matter." In consequence of this reply, the Sub-Committee took 
no further action in the matter. 

Tliat pressure should l>e put upon their Lordships to reconsider 
their attitude*, is supported by the following statements : — 

(1.) The present arrangement with the Dental Hospital of London 
has resulted in the addition of a certain number of men and 
boys to the Service who otherwise, would have l>een ineligible 
candidates on account of " defective teeth." 

(2.) In the opinion of dental experts this numtxT is capable of 
being greatly increased. 

(3.) The arrangements at present in force are a practical recognition 
of the necessity for the services of the dental practitioner, 
but that the recognition is unsatisfactory localise the State 
is here availing itself of the advantages of a purely charitable 
institution, and where the operations are necessarily performed 
bv dental students. 

(4.) The present arrangement having been annually renewed since 
1885, is an irrefutable proof of the kind of service dental 
science can render to the State, but should not be considered 
a full measure of the benefits derivable therefrom. 

(5.) From the fact that dental surgery enters into no jwirt of the 
special training of the naval medical officer at Haslar, and 
that it is not generallv included in his medical training: 
previous to his entering into the service, the only really 
competent advice their Lordships can have on this subject 
can be from si>eeial experts, such as has been pro|>osed t 
should Ikj appointed for the examination of the recruits. 

One would naturally suppose that, since the State makes it an 
important matter that the recuits, on entering the service, should have 
good teeth, it woidd supply the necessary equipment, and make .some 
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provision for insuring that, at least, some of its medical officers should 
Imj capable of watching over, and taking care of the teeth afterwards. 
We shall presently see that it does not do so. Many navy medical 
officers support the opinion that it should, but feel powerless to effect a 
reform. 

One of the principal surgeons in the United States Navy wrote to 
me, that in his opinion, " It would only be a matter of time, though, when 
" dentists will be admitted into the navy, as their services are certainly 
" much required by men and officers. I had a practical dentist with 
" me as apothecary on the last ship I served on. He did a great deal 
" of dental work, for which he was paid by those on whom he operated. 
" Naval medical officers do not know anything about the practical work 
" of dentistry as far as my experience goes. ... As it is, we exclude 
" those whose teeth are bad from the navy, thus doing away with the 
" necessity of doing work of this kind." 

Though this last statement may seem contradictory to his previous 
assertion, that the services of dentists are certainly required by men and 
officers, it serves to explain the impression which apparently exists, both 
in the medical department and amongst the higher officials, that in 
consequence of the stringency of the regulations on entering the navy, 
there is little necessity for making any provision for the teeth of the 
sailor, artificer, or marine. 

A short study of the clinical aspect of dental caries conclusively 
proves that it is essentially a disease of youth, and that the greatest 
ravages occur between the 16th and the 25th year. Magitot in a paper 
on " The Curability of Dental Caries," showed that putting aside the 
extractions for irregularities, anomalies, accidents of the wisdom teeth, 
*fcc., in a total of 2,000 teeth, the cures amounted to 1,980, while the 
extractions numbered 20, or 99 j>er cent, cures, and 1 per cent, extrac- 
tions, and further, that the period of greatest frequency of the cases 
undertaken was that of from 20 to 30 vears. In the case of such teeth 
as recruits must have, have I should say the curabilitv of dental caries 
was nearer 99*9 per cent. 

It is impossible, therefore, to suppose that out of the total force of 
over 60,000 officers and men, that diseases of the mouth and teeth are 
unknown. In a short conversation with a long service man now engaged 
in recruiting, he informed me that acute suffering from the teeth was 
not at all an uncommon occurrence on board ship, tliat as far as he 
knew extraction was the only treatment, and that he had never known 
of a sailor having had a tooth stopped, except by a civilian practitioner 
at his own expense. He himself had lost nine teeth in his period of 
service. Two had been extracted by the naval surgeon, and the other 
seven had been extracted by the sick l>erth steward. Judging from the 
excellent quality of his remaining teeth, it is not improbable that with 
timelv remedial treatment he would then have had a full dental 
armament. I think it will be found that, in so far as extraction is 
concerned, as well as in other matters, the sick berth steward i& the 
analogue of the hospital sergeant in the army. 
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By f«r the most important evidence on this subject, however, is n 
resort made by n medical officer on the subject of "Blue Jacket*' 
Teeth," in which he embodies n aeries of reliable statistics compiled 
while lerving at the Royal Naval Barracks, Shccrness, iti lftHO, with p 
riew i" their liemg submitted to the higher authorities us --1i"w:iil: r Ii.' 
necessity for the employment of dentists at the lajge home hospitals 
A step, Which in his opinion, " Will (won be ripe for consideration, and 
i.:ii in this I'hii^htvni'ii ngc Ih> much longer postponed," I have 

been pril ileged lo examine these interesting statistics, am! to pursue his 
dmft report, presented some years ago, and of which I shall endeavour 
lo give you the salient features. 

After referring with justifiable pride to the enormously improved 
health of the navy, he remarks, " Are we sure that we have done all that 

" lies ii r [i iwer, compatible with the natnr* of (he naval service to 

" prevent disease. Are then' mi menus hy which we can raise the 
i i'i'l of the health of our seamen, high as it is, besides those 

" already employed? These reflections have led mo to the eoiicluskiii 
" I hat the teeth of the men are more worthy of attention. It is 
'■ anqoeationable that formerly medical officers themselves had a great 
*' tendency to neglect the teeth of the men under their charge, and to 
the duties of extraction to their wick berth steward. When 
•' serving in 1870 On hoard H.M.S. ' Warrior,' I was one day horrified 
" by the sick berth steward producing twn of Lawluuj'i pickle bottles, 
" one of Which was full, nncl the other two-thirds full of teeth, which 
■ the men said lie had extracted in 10 months, without the knowledge 
" of the meilical officer of the ship. He was not ■ litlle proud of the 
.u-lii.M in, i,i, mid although the time he took may have been longer than 
" he said, I hat sight made n great impression upon nie. It struck DM that 
" it represented a great amount of pain and suffering of which the 
- NK'li'iil iiflieiul- ili.mselves hail no concept ion, find I suppose that 
■■ ship was in do sense exceptional." 

•• Insutlieienl mastication of food, and consequent chronic dyspepsia 
with all its attendant maladies are certain and undeniable results of decayed 
and imperfect teeth. In the naval .service a large proportion of disease is 
directly or indirectly traceable to Imd teeth, although rarely recognised 
a> such, Neuralgia, earache, ulcer of the tongue, and even epithelioma, 
ml-nit.niLi's. periostitis, necrosis of the maxilla, abscess, salivary fistula, 
of the antrum, constipation and diarrhoea, dyspepsia and 
me, with exceptions, simple cases of cause ami effect." 

After referring to the more remote effects and rarer disease tonus 
which uiiM be attributed to reflex irritation of peripheral nerves get op 
by u diseased condition of the teeth, he continues, *' It is unquestionable 
■• that a large proportion of the disease enumerated is the effect of liud 
ire •■'<• lli'iu in the service, and it must be in the experience 
" of every observant medictd otlicur, tlint men with Imd teeth ate more 
" frequently under his care than those with sound. 

"From these considerations, and the opportunities afforded me 
while serring at the Royal Navy Barracks at Sheer ness, I was led to 

i p. !S5H. t 
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institute an inquiry In actual personal examination of the teeth >i 
upward* of 1,000 men, limiting tin' investigation to I >lm-- jjn-k 1 -t> of n\ei 
20 years of age, win* luii] entered tbc sitiiiv us b.vs, mill who therefore, 
it was to he presumed, were of good physique and constitution, uml 
whose teeth were in good condition ;il the C i nf joining tin- service." 

Tin.' result of this inquiry will lie fouuil in the following tubular 
statement (Appendix ), which I have compiled with tin- gn 

mid for the accuracy of which I can vouch, When il is re inhered 

that il present? the careful exami nation of some 30,000 teeth, i( will be 
admitted ''"it the task I set myself was uot. a light one, nml l trust tlmt 
I may not lie considered presumptive if [ express the hope that this 
record may prove of some value in the future, uml may ultimately tend 
In the adoption of measures, which will effect n reduction of Buffering OH 
Hie one hand, and an increased efficiency of men on the other. 

" Of the total of 1,022 men whose teeth I examined, representing 
32,704 teeth in the aggregate — or, deducting 1,030 teeth not erupted, 
31.074 teeth— no leaa than 1,929 were extracted or decayed, being 
rather more tlian one-seventh of the lotal number of teeth) and Uric, 
considering the age and quality of the men, is strikitigh lur;_'i-." 

The analysis of his table proves that I lie ]ns> is |>i i ii--i| ! 
those (eeth on which the "grinding capacity "depends. The ratio being 
lo5 in the incisor region, 4'35 in the bicuspid ivgiim, and 0/65 in llie 
molar region per cent, of the lotal number of ,'(l,i;7I teeth, sod there- 
fore not including the 1,030 third molars which were absent. 

He continues— 

"What is the cause of this high rate of destruction i DgtdH 

teeth of our blue-jackets ? These men are carefully select. 

service at a time when it may be safely a-smucd thnl the teeth ;m- 

invariably sound and good, and yet, before c Dieting \ub 'JI.-i year, iln 

t>oy will certainly have on the average more limn three bad teeth, mnl at 
-1U years of age nearly eight. 

"There arc in the Boysd Navy three great causes nlwnvs ncling to 
produce this deterioration of the men's teeth ; — 

"(1.) Want of cleanliness. 

" (2.) Want of employment for the teeth. 

•' (3.) Insuincicnt professional attendance to the teeth. 

" (1.) As regards the want of cleanliness, we are familiar with the 
I'm! tlint decay of the teeth commences externally, or, in other words, 
first shows itself on the enamel, and in most eases is the result of 
chemical action produced by the decomposition of particles of Food thai 
culled or lodge in interstices or depressions of the teeth while ratine 

I need not enlarg i this, us it is undisputed tliat neglect lo clean the 

■ teeth .■ .mnige- the formation of m-iil, the accuiuiiliiti f I 

so seriously injures the teeth. The remedy of ttiat i-. of coarse, the u-.- 
Of ft tooth brush, or better, of a pointed stick of soft Wood In be n-cil 
by friction up and down after the manner of the natives of India. 

"How many blue.jacltets clean their teeth fi i one end of the 

year to the other? 



" (2.) The idea of the want of employment for the teeth iiuiy raise 
> mii tie when lit.- regulation 'limil tack," so much in use in tin- service, 

- bafM i inii. ISut ii is tliis very ' bard tack,' in my opinion, which 

b the main cause of the detorioratioa of our men's teeth, for in eonse- 
|OTBH "i the hardness of ship biscuits, the nn'ii soak them in their tea 
::i'l (In i boll them without mastication, mid, as this kind of food 
..utributes tWO of the three daily meals when Ht sea, the teeth are hut 

)■ inadequately used. 

" i.::.i A- in the insufficient professional attention to the teeth, tliis 

ne cannot lie denied, as nt the presenl time there is ahsorutelj no 

irttfessiotuil attention paid to the teeth. I would suggest ilmi, nt the 

i home hospital of Hitslar, Hyi th. and Chatham, skilled dentists 

s permanently attached, whose side duly should )«■ to attend to the 
>ti1i at (he men. Is this au unreasunitlih. pt*o|iositiou 't Is the Royal 
Vir, ■, always to bo In the rear of iidvHneing art, and are WB always to be 

iidf.pl .iirli moans n- BCMBC6 baa placet I at our disposal for the 
alleviation of human suffering?" 

After referring to the remarkable advance in modern dentistry, and 
"i ml curriculum now required of the dental practitioner "who 
' takes his place beside ourselves," he cent in lies, * and is the Royal 
Nnvi in this respect t<> continue in the same condition «s ii ma ti» 

1 trust and believe imt. 1 lenlisls nt the home hospital 

hit n.-eesNirv, 1 the time is ripe. It is inevitable tlmt sooner or 

(ate* effitienl dental treatment must lie provided. Tt will be true 

■'■ ] in the end How many men date th.-ir JUlfliOl Hlhlll ol 

health from bad teeth which might have linen prevented In the 

eatij attention of •.< dentist ? How mam men bare ultimately been 

its great coal to the country, and how many men neve 

■ died because their teeth were allowed to decay and ruiu ? No man 

ii it'll, hut iiu inain nations aw nonetheless inn-, and remedy — the 

only one— is the induction of -killed dentists into the home hospttfUS. 

" It miiv seem to yon, as it does to me, that it would lie difficult to 

gentte the value, and importance of such a report, coming, a? it 

From n medical officer of long serriae and lugli rank) and, therefore, 

lisolutely beyond the faintest suspicion of l»iu^ put forward from any 

■ ■■ it-.-ii-'i motives, The Department] however, apparently showed 

Is upprei ijiiion li» pi^fiui- lulling il ' pour encouragcr les nuiiv-.' " 

Willi regard to hygiene of the mouth, which is evidently from 
;i p. .ii -'i niiieli neglected in the navy, 1 should like to 

I another instance Of the conventional altitude of ttovei mucin 

•iiiiuiAii.n- reforms and oommon-aenae prapoaala. The secretary, 

lichalf of the Medical Committee, of the National Denial Hospital, 

ffored to supply the Admin. In gi'iituiloitdy, lor ilistributioi longs; 

■ men, with t large number of copies of ■ few brief rules as to how 

■ mouth and the teeth should be cared for so that caries might bo 
irevt-nted. The proposal was courttouslj but 'irmly declined 

Aii..ili"i' and rary nii|"iiiiiiii piece of evidence in support of our 
•Mention, may !«■ derive*! from llie Annual Statistical Report of the 



08 Stettin I llf. 

H.'iillli rf the Nnvy, published by III.' Department faeH li tVOUld !■■■;■ 
v.'iin effort to distinguish many of the itinnSfinl which da STUM fnO 

defective teeth by mi examination of tin? various dim i— m in Miiihaiid 
hrtboBB teports. ]!y singling out one, viz., djspepBim rf v. b ■ 
teeth is 11 wi'11-ivr..-nis.'ii i-.-iu.r, there is obaadoM proof thai Iom of the 
teeth is :i recignised cause of invaliding. By examining the details 
given under the head of diseases of the digestive sv-icm in the report 
for the year 1888, we And that at the— 

(1.) Home Station, (Mean Eorce, i'i.oOO.) "Loss of i 

the cause of invaliding in throe cases, dyspepsia En Da 
i im ni dyspepsia, be return. 
(2.) MciiiK-j-iuiM-iui Station. (Mean force, 6,809.) Oat of the l;i 
invaliding one of these is returned ;■- lot "loss ,,[ teeth." 
Cases of dyspepsia, 120. 
(3.) North America and West Indies Station. (Menu force, 2,GO0.) 

Nil detailed returns. Cases of dyspepsia, "5. 
(4.) South-East Coast of Africa Station. (Mean force, 550.) No 

detailed retains. 
(5.) Pacific Station. (Menu ferae, 1,480.) Twenty-nine invalided, 

' ww (oi "defective teeth and resulting amp 

Cases of dfapapaia, J;s. 
(6.) West Const of Africa mid Cupe of Good Hope Station. (Mam 

force. 1,SS00.) No detailed returns. 
<7.} HMt Indies Station, (Mean force, 2,2MH ) X,, lT(lt«T|(li1 

rHiini-. 
(8.) China Station. (Mean force, 3,950.) Seventy. eight invalided, 
•• fmir Ear dyspepsia, Ac, dependent lefeetire 

Cases of dyspepsia, 91. 

(9.) Australian Station. (Mean force, 2,000.) Thirty-two inva- 
lided, one for dyspepsia, Ac,, doe to defective teeth, 

(10.) Irregular force. (Mean fore*, 5,600). Caws of dyspepsia, 
109. 

Ben we haw evidence of 439 cases of dyspepsia from returns of 
only a portion of the fleet, and from another part of the return we find 
that there were at least 813 cases. The most important point for our 
present purpose is that from the returns of only a section of (lie flWt 
we find that 12 men were invalided on account of defective or Ion of 
teeth. This condition of affairs seems clearly to indicate that the sugges- 
tion with regard to the appointment of dental practitioners to tin' Sons 
Station will not be sufficient, and that similar appointments should nls i 
tie made nt the headquarters of each of the foreign stations. 

When afloat, a naval surgeon has to provide id! his own instruments 
according In a list which includes a ens*' of extracting instruments ; nn 
shore the Department provides instruments, but as there are do regularlv 
published regulationa containing the details ,,f equipment us in the mm 

i,l' ilii- iii-tuv, < is unable to assert anything definite as to the dental 

equipment, except that the '■ tooth-stopping case " included in the At ru\ 
Medics! Regulations is not provided. 



Dental Xeform in the Xtny. 69 

■■ i'-'t^f ..if Stiitc di'iitjil i-<jiiij)iii<*nta warrants one in expecting 
to tirnl, in this it- in other departments, that tin- i'nn-.-p- hit ~otneliusi 

better calculated to snap ofl the crown than la extract the k\ tint 

the exevutors, instead of kin" solid complete iiistnunents in thenaatveaj 
oossiat ol •■• variety of blades, Suing into h common handle, and that the 
prehistoric tooth key is mi invariable item tn the dental eqnipsBent 
One ""iil'l I"' safe also in asserting thnt ■■viitniiuit i. -rt instruments, tin- 

in. mill mirror, the probe, and the dressing forceps, would be conspicuous 
liy ihrir absence 

One would naturally suppose ituit since 1 1 n ■ Department insists 
■,.-,! surgeon possessing a dental equipment, thai it «muU 
*ho make suii' <<i his possessing sonic knuwlcdge hihI training in the 
■ i>i' these instruments. The nnviil surgeon undergoes it period of 
ipeend mining el tin' Royal Naval Hospital, Haslar, bat dental surgery 
ml dental operations form no part of their coarse, although the Depart- 
ment must be perfectly well aware of the f set tliiit dental training is 
not generally included in the mcilii :il training of ilii- ■ -itmlidate before 

ing the service. One dayit will I*' recognised thai no medical 
training can be really complete while it totally ignores the elements mul 
principles of dental pathology and surgery ; but meanwhile the Medical 
Department Bhould exact from the naval .surgeon, before be takes service 
ntlniil and pnilintilv ahroad, the power to relievo the commonest mul one 
of the most painful diseases to which tho sailor is exposed, and that 
without resorl to the often unnecessary torture of extraction. 

The question of attention to the teeth of the men who constitute 
that important body known us the Royal Naval Reserve might also well 
occupy our time, but I trust sufficient 1ms been already advanced to 
prove that it is of national importance thai Bunflai provision For 
remedial beat nl should be made for them. I shall therefore content 

niv.-H'll' lis ifnoting ii passage I'riiru il paper liv Mr. Fisher, of Dundee, 
who has ilistiiigui-lu.il himself hy his energetic ami persistent advocacy 
( .mis for ill" necessity of dental appointments in the Royal Navy, 
but also for the compulsory atiention to the teeth of school children; 
from its important bearing on admission into the army and 
navy. 

" The Royal Niival Reserve consists of 30,000 men, made up of 
seamen drawn from the Mercantile Murine Kcrviec, 20,000 of whom are 
known as first class men, and 10,000 as second class men, [need not 
enumerate the ijimlifying distinctions, ljut no sailor can now . ■ n 1 1 . - r ■ tin- 
tea-rice, or Bven rejoin — which he does every fifth year — who lias lost 
from live to seven teeth, and thiw means, in money, to the first class 

men, 10/. Of., anil Iri tin- s I class men .">/• [»>v annum, with incilici'il 

and other advantages while on duty. I entered into Has pretty fully in 
my last paper, therefore I need not recapitulate, but ilmw attention to 
the new class of men the Royal Naval Reserve are mm tmiwunug 

■men or stokers for their large steamships, this cla 

Of. per annum as il retaining fee, with no drill. Sine.' il staMisliineiit 

of the Bremen class in December 1886, "•" ot 320 applications f. .r 
enrolment, 36 have been rejected on account of defective teeth, from 
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r Ik- rapovta which are dtpoatt a d in tin- Louden Mntnl office. In all 

probability there would be moiv than that, as I In- local seeretaries of tin- 
Mercantile Marine Boards wry often answer the men thus — 'Oh! you 

1 are defective in ihe (>-■ ih, 1 you need not go to thedoet 

' would not be pasoed,' ami hence then aiv numbers of men who are 
never e n t er ed in the books.* 1 

The treatment of this subject would not l»* complete without some 
allusion to it>- economic features. I shall do so, however 
luil vt'i'v effectively liv 11 ^notation from the address of the Prefiidi r.i ol 

the British Dental Association, at its last annual meeting, in which the 
position of dentistry with regard to public services formed the principal 
subject. I should also state that it. is to him, Mr. Browne-Maeon, of 
Exeter, that 1 am Indebted tor access to the report of the naval medial 

officer, from which I have so largely quoted. 

"That this addition of qualified dental surgeons lo the staff of" 
the army and navy medical departments would entail a very slight 
outlay on the part of the nation in comparison with the gain t lint would 
accrue, I have no sort of doubt, and the nation would be repaid over 
and over again by ihe increased length of lime we should find the men 
serviceable The statistics of work and cost of the same furnished by 
the reports of our dental hospitals show at what a comparatively little 
cost, over and above the pay of such officers, such a service could be 

maintained, for, commensurate with the benefits conferred medical 

charities cost so little, there being no expenses for auuntenanae of 

patients, 1 I assert thai il would be a national disgrace it' such an 

outlay were grudged by Parliament, even if the reason- !'■■; 

into existence were humanitarian only, instead of being, »> i li.-y ■><■ . 

eminently utilitarian and a 



In conclusion, I trust that you will admit thai a strong cms baa 
been made out lor adoption of some method of dental reform in Uag 
Navy Medical Department, It ia evident that such reform is not likely 
to arise spontaneously within the Department itself. The advantage! 
of reform are so obvious that I trust yon will individually and 
do what you can to promote such reforms in I lie interests of the State. 
and from n feeling of humane consideration for those who are defending 
our country lioth in peace and in war at the risk "i losi 
not life itself. 

T would therefore ask your support for Ihe following resoh 
That, befog of opinion that, wherever the States provides medical 
MfVioas, dental •erviees should be provided for as an essential pari of 

unfa Boal provision, and having regard to the great importance-of 

Wearing competent attention to ihe teeih of the now, this Section of 
the Seventh International Congress of Hygiene and Demo] 
urge upon the Uuvcrnim-iil the Advisability of making suitable pnni-ion 
lo tluil end. 
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DISCUSSION. 

Brigade-Surgeon Sector said that, having listened attentively to 
the paper just read, he was of opinion that such a thinly attended meeting 
would not he justified in passing a resolution urging the Government to 
incur expense in the matter. 

Frofeesor Lane- Hotter said:— I regret that some naval officer 
is not present who could give us some information on this subject. I 
have never found it difficult to obtain any instrument in the army, and 
I think in so small a meeting as this that it would not be advisable to 
pass such a resolution as is suggested. 

Surgeon-General Marston said that he thought before any resolu- 
tion of the kind was put, tho meeting should consider its practical bearing 
and the possibility of its application to our large public services, naval 
and military, distributed over all parts of the world. 

The resolution proposed was not seconded, and so fell to the ground. 



Prqjet du nouvel Hopital Militaire de Madrid. 

PAR 

Don Modesto Martinez Pacheco, Madrid. 
♦>•>» 

C'est uniquement comme preuve de respect et d'adhesion que je 
me permets de presenter aux illustres meinbres de ce congres quelques 
travaux qui ont rapport aux points soumis a la discussion. 

L'hygiene compte en Espagne des partisans fervents et enthou- 
jdastes, non seulement parmi les medecins, les architectes, les ingemeurs 
et autres personnes de diverses professions liberates, mais aussi parmi les 
hommes eminents qui dirigent le pays dans les spheres gouverne- 
mentales ; et tout porte a croire que sous peu de temps on pourra realiser 
beancoup de pro jets destines a am61iorer les conditions de la vie, et 
mdnie Tallonger, soit a la ville, soit a la campagne. 

Le premier travail que j'ai l'honneur de soumettre a votre illustre 
attention est le projet du nouvel h6pital militaire de Madrid approuve 
par le gouvernement, et qui est en voie d'execution. Tous les pro- 
bfcmes relatifs a l'hdpitalisation militaire ont et£ l^bjet'cte prerondes 
Etudes, et re'solus suivant les opinions de beaucoup de personnes que 
foment part de cet congres. L'emplacement, Fomentation, la ventila- 
tion, la cal&action, ^evacuation des eaux Scales et les plantations ont 
M decides selon Pexperience de Messieurs Flirn, Liebermeister, Planat, 
Adolfo Vogt, Emilio Trelat et autres savants. 

Pour les mate'riaux de construction, on a suivi les ide"es emise* 
par Messieurs Lang, Pettenkofer, Schloesing, Muntz, Toilet et autres 
cel6brites # 
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Pour l'approvisionnement des eaux potables, on a examine Topinion* 
de Humbert, Koning, Poppe, Fanning et autres hygu'nistes. En resume, 
on a etudie tous les principaux hopitaux d'Europe et d'Ame'rique, et 
nous croyons que le digne chef du G6nie militaire, Mr. Cano y Leon > 
auteur du pro jet (dont il est juste de mentionner le nom, en vue dea 
nombreuses preuves de competence qu'il a donnees et de son enthou- 
siasme pour la question d'hygiene) a reussi a re"unir les principes 
hygi£niques les plus rigoureux dans le nouvel hdpital militaire. Je 
crois que c'est une etude digne de votre attention. 

En meme temps je me permettrai de vous presenter ces cartes dur 
paludisme dans l'arm£e espagnole, grossierement traces de la main de 
nos soldats qui sont infirmiers militaires, sanitarios, et qui, a defaut de 
tout m£rite artistique, ont au moins celui de Inexactitude et la ve'racite' 
dans les chiffres. Dans les provinces du Levant et du Midi d'Espagne^ 
regne le paludisme qui atteint les troupes en garnison dans ces. 
provinces. 



Thursday, 13th August 1891. 
+.♦»♦ 

The Chair was successively occupied by 

The Vice-Presidents of the Section. 

♦«♦■♦ 

Considerations stir l'age qui convient mienx an Service Militaire. 

PAR 

le Dr. Dimitrescoy, Bucarest. 

♦•♦♦4 

Je viens au milieu de ce savant congres d'un pays bien lointain 
" La Roumanie" pays qui possede une population de race latine, et qui 
a et£ e'mancipe* depuis pres de 50 ans a peine. 

Le deVeloppement de ce pays par rapport social, economique, et 
industriel a pris un effort considerable. Les progres realises dans le- 
developpement de ces institutions, notre pays a pu les obtenir dans peux 
d'annees, alors que d'autres n'ont pu les realiser qu'apr&s de longs • 
si&cles. L'agriculture est la source des richesses du pays, et ses pro- 
duits partout aprecies sont transported sur toutes les places de 1' Europe- 

Bucarest, capitale du pays, a subis un embellissement notable^ 
graces aux constructions modernes ; elle possede aujourd'hui des 
boulevards spacieux, eclaires a la lumiere electrique, des jardins, une eau 
filtre'e, et des larges canalisations, qui font d'elle une ville saine, et belle, 
aux pones de l'Orient. 



Considerations sur V&ge qui convient mieux an Service Militaire. 73 

Son arm£e puissante, bien organisee, est commanded par des 
officiers ayant fait leurs etudes dans des ecoles speciales du pays et de 
l'etranger, a pour chef supreme Sa Majesty le Roi, qui pendant la 
derni&re guerre Russo-Roumaino-Turque de 1877 est sortie victorieuse, 
faisant triompher la nation. Et c'est grace aux differentes transformations 
qui ont etc" faites dans son organisation, conformement au progr&s, 
qu'on a pu arriver a atteindre T ideal d'avoir le plus de combattants 
possible, dont Teffectif de guerre, armee permanente, reserves et milices, 
peuvent etre calculus mathematiquement. 

L'element territorial qui forme le noyau de Tarmee a donne les 
meilleurs resultats, non seulement au point de vue economique, mais 
encore au point de vue sanitaire. Et cette organisation est due seule- 
ment a notre systeme de recrutement. 

Notre loi du recrutement est basee sur le principe "que tout 
" individu valide de 21 a 37 ans est oblige de porter les armes." 

Le recrutement se fait par communes, arrondissements, et districts 
(departements) . 

Les jeunes-gens qui tirrent au sort les premiers numeros, sont 
destines a servir dans les cadres de l'armees active, les autres dans 
la territoriale, £tant appel^s a des e*poques d&erminee^ pour leur 
instruction. 

Les observations medicales retenues de cette organisation sont : Une 
reduction enorme de la morbidity et mortality, due au bien -etre du 
soldat de se trouver pres de son foyer ; et une £conomie importante au 
budget de l'Etat. L'arm£e permanente, qui est agglomeree dans les 
casernes des grands centres des populaces, encombre les h6pitaux, 
augmentant ainsi le nombre de la morbidity et de mortal it e, et occa- 
sional en m&me temps de grands frais a l'Etat. 

Dans presques tout les pays, et meine dans le nOtre le recrutement 
se fait a Page de 21 ans. 

Des chiffres statistiques puisnes des rapports officiels du Minist&re 
de la Guerre, dress^es sur le rapport que j'ai Thonneur d'annexer ci- joint 
sur une periode de dix ans, on constate que la quatrieme partie des 
nombres des jeunes-gens preposes au recrutement, sont repousses par 
les medecins comme n'etant pas sufisamment deVeloppes, an point de vue 
du physique ; et renvoyes ainsi a un nouvel examen dans deux anneen 
succesives. 

Ces dates 6normes ont fait Tobjet d'une serieuse £tnde de la part 
de nos medecins militaires ; et souvent on se pose la question " quelles 
sont les causes qui empfcchent et entretiennent l'incomplet developpe- 
ment des consents ? " 

II fut un temps ou on les attribuait a la syphilis, a la malaria, ou 
& Talcoholisme, qu'on accusait d'etre les germes destructeurs de nos 
jeunes generations. 
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Aujoiird'hui les llieorotieiens in voi 1 1 ii -ill oYntna cause-, fomiiw le 
surnienage agricol pour In [wipulation ties pinnies, el. In pelagic pour DOS 
populations mot itagna riles, ainsi que If snrniemige iiitellectiie) mi detri- 
ment (In physique pour eette des villes. 

Les i5tudts entrvprises dans not re unuiV, depuis phisieures annees, 
pour In tuille, cti|iiicitij thoracique, Forge dvnamctrique et spyroiuetriqiie 
ainsi que pour la pesnntetir du corps, ont demontre' d'une mauiere 
Indubitable que la pluiwn d.'s jenne^-gcns nppeles a Former le ciiiitig''ut 
se trouvent dans le ens d'etre ajournes eoinme insuffisiiiuincut (levl'ijtpt'-s 
a l'age de 21 ana. 

■Lea homines recruit's sans avoir rorgiini-.nu' sutlisnnnnent dcveliqipi- 
ne peuveut resister ml s'n iw uiilitaiie, surtout eenx qu'oo destiiu- ii 
I'artillerie et la uitvaleriu r Us tomlieut Eacilement mnlmles, en contractant 
des maladies each ect.iq lies, Mirtont In tiiberenlosc, ft grnndissi'ut de cott<> 
fneon le u ombre des congcdics el rcl'oraies. 

Si la luberculose est ainsi I'apunage des recrnes des casentst, efle 
est an meine temps la mortality des hopitaux. Nous He poiivmis pad 
iiicriminer nos casernes, qui sont pour la pi opart conatrnib 
conditions hygieidques, ear nous conslatons qu'nvee tontes !es ameliora- 
tions qu'on iutroduit journel lenient dans les casernes et I'hygieno du 
soldat, les ens de tubere.ulo.se, nrriveut ih: plus en plus ixequi-nts. 

Nous u'avons plus aujourd'lmi dans nos casernes les epidemies 
meurtrieres <le variole et de Sevres Ivpho'idcs qu'on connaissait jadis, 
tri-:"n-i ■ :'i l:i Viiei'inali'in i't re vaccination qui esl obligatoire dans notre 
annec, et mi buges canalisations, ainsi qu'auz bonnes eaux potable*. 
Nous lie pouvons nmllieurcuscmcnl pas en dire uutant pour la tnlier- 
eulose, eoutre lnquelle innlgrc Unites les mesures hygieiiiqiies qu'un 
applique et dont la difficult c d 'application est fort grande. 

Dans Dotre hopilal inilitnire central de Buearest, uouvellenieuT 
batti, et avec beaueoiip de soins ponr pouvoir le dolter de toot CO que 
1'hygiene a de plus pTteetiouue jurqu'a nos jours, nous avons |>u fnire 
d'iuiportQiites observations elitiiqttes sur la tuberculose, et DO 
i niiViiinen que cclte lualndie me nil Here a la predilection inclusive '!■■ «e 

il ( '\i|,,|i|K'r a l'age de I'adolescence, lorsque V organisms esl irrwmif Trl 
la niiserc phvsiolegique grave. Mnlgre toutea les exigences de la guerre 
uiodernes, nous ne voyons plus nujourd'hili duns les nogs de I' amo e 
OM constitutions athletiques et vigoureuses du soldnt de jadia ; ies progre* 
de la civilisation moderne, out tout change, tout reduit ; m*me In inntiere 
animate an la clinagi'aiii dans du bean et sublime .... 

Fonrquoi, idol's, nous, les re present nuts de la science, ne ilcclaions- 
iious pits li llaule voix oil est le mill .- L'ourquoi ne •ieiunndons notis |«i- 
a nos pays, ji nos gouvernements, de donner aua armies des beonti 
Eonnea, des vrais soldats, ;i un age plus avanee. afln qu'ila polBaenl 
inienx resister an s-rviee militaire, et hitter centre taut de eau-e- 
deprassives, tant d'ngenls morhiliques, doul leur foyer se (touts et SB 
•lcvelop[ ■■ '' fiieilenieut dans I'armei' ? 
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Cette importante question d'actualite* se trouve-t-elle done en 
contradiction avec nos lois civiles et sociales ? 

Nous pensons qu'avec la reduction du terme de service actif en 
vigueure aujourd'hui, ces arguments ne pourons plus etre evoques; 
d'autant plus que les pays ont besoin d'hommes forts, et les charges 
restant les memes. 

Sur ces considerations notre Ministre de la Guerre a decide la 
dispersion de l'armee permanente, et son incorporation dans la terri- 
toriale, laissant aux armes speciales les soins de terminer leur instruction 
dans les casernes. 

De l'&ude de ces questions qui sont bashes surtout sur les dates 
statistiques du tableau ci-joint, aussi que de la proportion numerique 
qui en ressort, nous f ormulons les suivantes deductions :— 

1°. Que la population de notre pays augmente, et que cette 
augmentation est observes surtout depuis un quart de siecle. 

Ce bon resultat est du au manque de proletariat, de c&ibatariat 
parmi la population rurale (aussi qu'au pouvoir de fecondation de 
l'element roumain), qui est surtout favorise par le climat et par le 
bien-etre de la population. 

I/organisation gratuite de P assistance publique avec de nombreux 
m&iecins, ainsi que ^instruction obligatoire et gratuite, contribuent 
egallement a cette favorisation. 

En tenant compte de toutes les imigrations des nations etrangeres 
qui se sont introduites dans notre pays, duent a notre developpement 
economique, nous voyons que la population a augmente* de 800,000 
ames en dix ans, et on peut deduire de la, que notre population 
augmentera en double dans un siecle. 

2°. Mais malgre tout cet accroissement, nous constatons que le 
nombre de consents qui figurent sur les listes de recrutement ne se 
trouvent pas dans le meme rapport d'accroissement. C'est a peine 
a 1 pour cent, que revient la proportion des inscrits par rapport au 
nombre de la population. 

Nous croyons que cette minime partie provient de la cause qu'un 
grand nombre de jeunes-gens cherchent a se soustraire au sendee 
militaire, par le fait que les inscriptions ne se font pas dans toutes les' 
localites d'apres les actes de P£tat civil, beaucoup de ceux qui immigrent 
restent non poursuivis dans d'autres pays. 

3°. Que le nombre des consents par rapport aux recrutls est a peine 
de 50 pour cent. ; cette proportion tend a augmenter. Une des causes 
qui donne ce grand nombre est egallement celle des trops de dispenses 
prevues par notre loi de recrutement. 

4°. Le nombre des ajournes compare a celui des examines, surpasse 
en general la proportion de 50 pour cent.; et si a ce nombre nous 
ajoutons celui des refuses apres leurs arrivees au regiment com me mal 
recrutes, nous arrivons a une proportion d'ajournes, bien superieure. 
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5°. La proportion des consents exclus pour infirmites incompatibles 
au service militaire en rapport aux examines, nous voyons qu'elle varie 
entre 10, 8, et 6 pour cent. ; cette proportion tend a diminuer, ce que 
prouve que les secours de l'assistance publique se font sentir, et a la 
population rurale. Les infirmites les plus frequentement constatees 
sont : — 

Les affections de Pabdomen, et des extremites (hernies et deforma- 
tions) observees plus souvent chez les ruraux, et les predispositions a la 
tuberculose et la scrofulose chez les urbains. 

6°. La taille des consents, en general, semble diminuer sensiblement ; 
la taille moyenne et celle que Ton constate le plus souvent, la taille haute 
devient de plus en plus rare, et le plus souvent elle se trouve au 
detriment du developpement de la capacite thoracique. Si nous con- 
siderons la taille en rapport a la capacite" thoracique, nous trouveront 
que la derniere represente la moyenne la moiete" plus 002 ctm. par 
taille. 

Les considerations exposees jusqu'ici, basees sur des dates st&tis- 
tiques puisees dans les 10 dernieres ann^es, nous portent a la conclusion 
que dans notre pays les jeunes-gens appeles a former les contingents 
des armees ne se trouvent pas suffisament developed a 21 ans. 

V evolution du> complet developpement org unique ne pouvant se 
faire qu'a 25 ans ; celle-ci done est la date qu'on devrait considerer 
comme legale pour Varmie. 

Cest aux meciecins militaires qu'incombent done les charges de 
signaler les inconvenients du recrutement a un age precoce ; et d'inter- 
venir aupres des Gouvernements respectifs, d'aviser a la modification 
de la loi, dans le sens d'obtenir rallegerement des charges que supportent 
les citoyens par Tappel qu'on leur fait de payer a la patrie sa dette de 
sang. 
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Enteric Fever in the European Army in India; its Etiology and 

Prevention* 



BY 



J. Lane Notter, M.A., M.D., Professor of Military Hygiene 
at the Army Medical School, Netley. 



♦ ■•■♦ 



Enteric fever, as regards its frequency and diffusion, marks widely 
its difference to all other forms of disease ; it knows no geographical 
limits, and its very universality and infectiveness makes it one of 
peculiar interest to medical officers of the British Army, who, serving in 
various parts of the world and under varying conditions of climate, have 
ever to contend against this disease, often assuming, as it does, an 
epidemic form. 

In India, the subject is one of special interest, inasmuch as there is 
a widespread belief, founded on a general impression— that most 
fallacious of all tests, — that enteric fever, although it has existed for 
many years in that country, has of late increased in spite of sanitary 
improvements, and of the vast sums of money expended by the State to 
place the soldier in the best possible position to withstand the effects 
of a tropical climate, and that the mortality each year is greater, rendering 
service there more hazardous than formerly. 

A careful examination of the statistics bearing on this subject and 
published in the various reports shows that, notwithstanding the increase 
in the enteric fever death-rate, there has been a steady and regular 
diminution in the general mortality of the army serving in India, 
so that, although the deaths from enteric fever have increased, the 
general health of the soldier has greatly improved. This is seen from 
the following table, which gives the average annual mortality per 1,000, 
in different periods, during the present century. 

Average Annual Mortality per 1,000 of European Soldiers 

in India, in different Periods. 

1800-1830 - - - 84-60 

1828-1844 .... 54-09 

1830-1856 - - - 56-70 

1869-1878 - - - - 19-30 

1879-1888 - - - 1602 

In 1888 the death-rate was only 14'84 per 1,000, the slight increase 

over other years in the last decennial periods being due to heat-stroke, 

respiratory diseases, malarial fevers, and alcoholism, while there was no 

increase or diminution in the enteric fever death-rate as compared with 

that in the previous year. 

In the statistical returns for India, typhoid fever first appeared in 
1861, but in the tables for the decennial period 1860-69 all deaths from 
this disease were included under " remittent and continued fevers.' 1 In 
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the decennial period 1870-79, the figures are probably far from correct, 
owing to differences of opinion as regards diagnosis. 

During the ten years 1870-79, the mortality from enteric fever in 
the army of India averaged 2*03 per 1,000; during the six years 
1880-85 it was 2*98; in 1887 it rose to 3*76; and in 1888 it was 
3 * 75. This increase has been most marked in the Bengal and Bombay 
Presidencies; in Bengal the mortality was 2 '28 per 1,000 in 1870-79, 
and 4*15 in 1888; in Bombay these figures were 1*75 and 4*04 
respectively ; the Madras Presidency gave 1 * 42 in the former period, 
and in 1888,2*26. 

But an important fact to be noted is that, concurrently with this 
increase in enteric fever mortality, there lias occurred a decrease in the 
mortality from intermittent, remittent, and simple continued fevers. 

Thus, in 1870-79, in India as a whole, the rate from these fevers 
was 1-42 per 1,000; in 1880-85 it was 102; whilst in 1887 it fell to 
0*74, and in 1888,0*73. This decrease was likewise most marked in 
Bengal and Bombay; in Bengal the mortality fell from 1 • 74 in 1870-79 
lo 0*34 in 1888, and in Bombay from 1*14 to 0*34 per 1,000. In 
Madras, on the other hand, the ratio of 0*62 in 1870-79, though it fell 
to 0-22 in 1880-85, and to 0*51 in 1887, rose to 2*19 in 1888. These 
figures are shown in the following table* taken from the Sanitary 
Commissions for India Keport for 1888 : — 





During 1870-79. 




Enteric Fever. 


Other Fevers. 


Total of both. 


Army of India 
„ Bengal - 
„ Madras - 
„ Bombay 


2*03 
2*28 
1-42 
1-75 


1*42 
1-74 
0*62 
114 


8*45 
4*02 
2*04 
289 








During 1880-85. 






Enteric Fever. 


Other Fevers. 


Total of both. 


Army of India 
„ Bengal - 
„ Madras - 
„ Bombay 


2*89 
318 
1-79 
2-77 


102 
108 
0-22 
1-55 


3U1 
4*26 
2-01 
4-32 



* " Other fevers " include intermittent, remittent, and simple continued fevers. 
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During 1887. 



Enteric Fever. 



Other Fevers. 



Total of both. 



Army of India • 
Bengal 
Madras 



»» 



»» 



»» 



Bombay - 




0-74 
0-76 
0-51 
0-90 



4- 'SO 
4-85 
3 49 
430 





During 1888. 




Enteric Fever. 


Other Fevers. 


Total of both. 


Army of India 


3-75 


0-73 


4-48 


„ Bengal - 


415 


0-34 


4-49 


„ Madras - 


2*26 


2-19 


4*45 


„ Bombay 


4*04 


0-34 


438 



The most obvious explanation of this increase in enteric, and con- 
current decrease in other fevers is that it is owing to difference in. 
nomenclature, that is, tliat deaths formerly returned as from remittent 
are now returned as from enteric fever. 

This explanation is no doubt in part true ; with increasing care- 
and attention to diagnosis and to the fact that the presence of enteric 
fever in India is now universally admitted, it is extremely probable that 
there should be an excliange of cases from a " simple continued " and 
" remittent " column to an " enteric " column ; but that this will not 
account for all the increase is evident. Other factors are also present, 
the chief of these is the large proportion of the young soldiers now 
serving in the country compared with the uumber so serving in former 
years. 

The increased predisposition at an early age is now universally 
admitted as a character of the disease. During the five years 1884-88, 
the average mortality per 1,000 under 25 years of age was 5*61, while 
from 25 to 29 it was but 2*41. The larger the numl>er of troops under 
25 years, the larger therefore would be the total mortality. The pro- 
portion of men under 25 years was 74 per cent, of the total strength in 
the five years 1884-88 ; in the 10 years 1871-80, it was only 62 per cent., 
and the same fact was observed in the decennial period 1870-79; the 
mortality l>et\veeii the ages 20 to 25 was 4*30 per 1,000; above 25 years 
it was 2*20 per 1,000. The alteration of age-constitution would there- 
fore account for some of the increased mortalitv. But in addition to 
I p. 2258. F 
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this there is an even more important factor than age in pre-disposing to 
the disease. The disease most frequently attacks new arrivals in the 
country, and, with the present system of short service, there undoubtedly 
is a much larger proportion of men serving in India under five 
years than formerly ; in 1871 the proportion was 64*6 of the total 
number; in 1888 it was 75*8. That it is especially the newly arrived 
soldier who suffers from enteric fever is made evident from the following 
table : — 



Table showing the Average Annual Death-rate from Enteric 
Fever in British Soldiers at different Periods of Residence. 



First to Second 
Year's Residence. 



Third to Sixth 
Year's Residence. 



Seventh to Tenth 
Year's Residence. 



1878-1887 - 




2*1 



0-7 



These figures show that there is a certain immunity afforded by 
residence, and this appears to be much more perfect in tropical and sub- 
tropical regions than in higher latitudes. The protection acquired 
through acclimatisation cannot be denied, though what influence of its 
own a tropical climate has in this respect is uncertain. The increased 
prevalence of enteric fever in India has therefore been accompanied by, 
and is possibly dependent on, an increase in the number of young and 
recently arrived soldiers. 

Among much that is doubtful, it may now be considered as proven 
that enteric fever, as known in Europe, prevails in India ; that it owes 
its prevalence to the same causes in the latter as in the former region, 
aided by the High temperature and humidity of the climate, and that 
some at any rate of these causes are widely diffused throughout India, 
viz., polluted soil and polluted water. 

The cause of enteric fever has been stated by Eberth to be due to 
a specific Bacillus (Bacillus typhosus). Klebs and Gaffky have found 
similar bacilli in the spleen, mesenteric glands, and in the inflamed 
Peyer's patches, in fatal cases of this fever. It is now considered, with 
great probability, to be the cause of the disease, though not as yet 
actually proved. Fraenkel and Simmons state that they have reproduced 
the disease, by inoculation, from a pure cultivation of the microbe. 
From a review of all the evidence on this subject, it seems that E berth's 
bacillus being the actual cause, has considerable, if not almost universal, 
support, and this, at all events, furnishes the best working basis from a 
sanitary point of view. 

The fate of the typhoid bacilli in soil is early extinction, particularly 
in the presence of moisture, great dryness, or general decomposition 
(saprophytic) ; yet, from their ability to form spores, the soil, especially 
if not saturated with water, and not too cold (under 60° Fahr.), offers 
facilities for their subsequent increase and diffusion. We are unable to 
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say that the soil serves as a breeding place for the virus, but we are 
justified in considering it to serve as a habitat for its spores, or for such 
resting forms as may reach it either directly from the sick or indirectly 
as the result of processes undergone by typhoid dejecta deposited or 
buried in it. The practical bearing of these considerations is to lend 
some confirmation or explanation of the local and seasonal differences in 
the distribution of typhoid fever, the dominant factors being a certain 
degree of soil-heat and level of soil-water. 

Enteric fever in India prevails in its most virulent form chiefly in 
the months of April, May, and .June. In these months the upper soil 
layers are at their driest, and have a mean temperature throughout the 
24 hours of 72° Fahr. As this superficial soil becomes moist consequent 
on either rain or other causes, or when its mean daily temperature falls 
below 60°, then the disease abates. 

The maximum range of soil temperature co-existent with disease 
prevalence is undetermined, but it is probably very high. High levels 
of subsoil water are co-existent with the moistness of the upper soil 
layer and consequent mechanical fixation, if not actual destruction, of 
the typhoid bacilli, as the result of decomposition or of saprophytic 
action. This agrees with a minimum prevalence of disease at times of 
consi<lerable rise in the soil -water. 

The condition of loose or porous soil after a fall in the soil-water 
and consequent access of air to the soil interspaces, to say nothing of 
increased heat, establishes facilities for the virus (now become potent, 
whether as spore or not) to be carried into the atmosphere with the 
upper soil layer, either as dust or with ascending air currents. 

Without going so far as to say that any fluctuations of the subsoil 
water have no effect as mechanical agents for the introduction into wells 
of the typhoid spores or virus which may happen to be lodged in the soil, 
yet, in the light of what we know to be the behaviour of the specific 
typhoid bacilli in soil and the general limitations of microbean life to 
the upper layers of the soil, and the remarkable filtering influence of 
soil on the passage of bacteria through its interstices, one is forced 
to think this contingency is rare. If enteric dejecta do gain access to 
drinking water and wells from the soil, it is more probably by surface 
than by deep drainage. 

Of course, outbreaks of this disease occur in places through various 
other circumstances, but they do not vitiate the value or importance of 
these conclusions regarding soil heat, soil dryness, and soil moisture. 

The existing methods of disposing of excreta, though excellent in 
theory, are in many respects faulty in detail. As an example, I may 
give an instance, recorded by Surgeon Nichols,* of the Army Medical 
Staff, where the dry earth used for disinfecting the excreta was carried 
back in the same carts which brought the "soil," and was dug in in close 
proximity to the place where the filth was buried. Have we not here 
all the conditions necessary for the carnage of the disease ? 

• B.M J., VoL II., 1890, p. 1091, 

F 2 
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Again, all who have resided in India must know of the 
liability there is to pollution of the wells from percolation of surface 
water. The habits of the natives are such as to defile the immediate 
neighbourhood of the wells, and, with a heavy rainfall, the surface 
impurities are rapidly carried into the water supply, without tilt ration 
through the layers of the soil. Is it any wonder, under such circum- 
stances, that the disease is so widespread ? 

Enteric fever in India is the same disease as seen in Europe ; both 
diseases are identical. The local and seasonal prevalence of the disease 
depend on soil heat and soil moisture, »and these climatic conditions 
extend over wide areas and act upon localities always the same asr 
regards a polluted soil. Certain local conditions exist in India which, 
aided by temperature and humidity, probably increase the virulence and 
assist in the diffusion of the poison. 



Enteric Fever in Campaigns— Its Prevalence and Causation, 

BY 

A. M. Davies, M.R.C.S., D.P.H. Canib., Surgeon-Captain, Anny 
Medical Staff ; Assistant Professor of Hygiene, 
Army Medical School, Netley. 



♦••■♦ 



The great prevalence of enteric fever amongst armies in the fields 
the very serious drain that it makes on the effective strength of the 
troops, not only from the number of cases, but from their prolonged 
duration and subsequent slow convalescence, and the high mortality, 
are so well known to all military medical officers, that there is no need 
to quote, still less to dwell on, the statistics of this disease as an 
accompaniment of modern warfare. In the campaigns undertaken by 
British troops in South Africa, in Afghanistan, in Egypt, and on the 
Upper Nile, in the great war of the Rebellion in the United States,, 
in the French operations in Tunis, — in all these campaigns, enteric fever 
has been one of the most serious, and, in some cases, by far the most 
serious and fatal, of all the diseases to which the troops have fallen 
victims. Only in Burmah do the British appear to have been free from 
its epidemic prevalence. In like manner, in Tonkin, the French army 
seems also to liave escaped from any serious visitation. It appears^ 
therefore, that in operations of war undertaken in tropical or subtropical 
climates, enteric fever has been of almost universal prevalence in recent 
years. 

These outbreaks under the conditions of camp life show a marked 
similarity in their principal features. 

In the Galeaka-Gaika war in South Africa, the troops crossed the 
river Kei in Decemlier, lb77, in the hot and dry season. Diarrhoea and 
simple continued fever soon became prevalent, but the general health 
was good. In the middle of January, 1878, heavy rains came on. 
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Several cases of enteric fever occurred towards the end of tin* month. 
In February sickness increased, consisting principally of diarrhoea, 
dysentery, and " common continued fever." Bowel complaints diminished 
towards the end of March, but as the cold weather came on enteric 
fever, at first mild and insidious, occurred throughout the country ; and 
in May, it is reported, that " no place was free from it." It is stated 
by the Principal Medical Officer to have been " undoubtedly the inosi 
serious disease during the late war." 

In the Zulu war, which commenced at the end of December, 1878, 
fever appeared at the headquarters at Helpmakaar, and at Rorke's Drift, 
in the middle of February, accompanied by diarrhoea and dysentery ; 
the fever was thought to be " bilious remittent," or enteric, or a 
mixture of both. Helpmakaar became so unhealthy that the troops had 
to be moved to Utrecht and Dundee. Epidemics of enteric fever 
immediately broke out at both these places. At the l>eginning of May 
the rains ceased, and the sickness somewhat abated, but enteric fever 
continued at Utrecht. In June, the first division, operating in the low- 
lying swampy country near the coast, suffered exceedingly from fever, 
•diarrhoea, and dysentery, while the second division on the healthy uplands 
-suffered little. 

In the Afghan campaign of 1878-1880, it is noted that cases 
occurred at almost all the stations occupied by European troops, 
stretching from the Indian frontier to Kabul and Kandahar. Some of 
these posts liad probably never been occupied before, and many of these 
cases were quite isolated. 

In the Egyptian expedition of 1882, there was great prevalence of 
bowel complaints, from the first landing of the troops in the latter part 
of July, diarrhoea, dysentery,' and fever. Enteric fever occurred very 
soon, both at Alexandria and at Ismailia. When the troops arrived at 
"Cairo, the disease increased gradually, but did not reach any great 
prevalence until October and November. During October, November, 
And Decemlx*r, out of a total of 319 deaths, no less than 223 were due 
to enteric fever. 

In the Nile campaign, 1884-5, a great number of isolated posts 
were occupied, extending over a large tract of country. Enteric fever 
•occurred at all, or nearly all, of these posts, most severely at Assuan and 
Wady Haifa. 

In the American War of the Rebellion, notwithstanding the great 
prevalence of typhoid fever during the first year, the epidemic was 
never general : it consisted of a series of local or regimental outbreaks. 

During the French operations in Tunis in 1881 the disease was 
extremely prevalent, about one-fifth of the whole force l>eing attacked. 
It has been stated that all the columns on the march and nearly every 
occupied post were attacked more or less. In some instances bodies 
of troops suffered from the disease who had not l>een in contact with 
other (infected) troops, and who had not occupied any old (infected) 
encampment. 
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The two points which I wish to gather from the preceding 
summary, and to make prominent, and which were observable, the one 
or the other or both, in all the campaigns referred to, are — 

1. The appearance of outbreaks of the disease in isolated spots, 

many of which had not previously been occupied at all. 

2. The prevalence of diarrhoea and bowel affections both pre- 

viously to and at the same time as the outbreaks of enteric 
fever. 

I. 

The theories as to the causation of enteric fever are, broadly, three 
in numl>er, the malarial, miasmatic or climatic, the pyt ho genie, and 
the specific. 

According to the malarial or climatic theory, the cause of the 
disease is a telluric poison or miasm, dependent on conditions of 
moisture and temperature not hitherto well-defined, and not connected 
in any way necessarily with decomposing faecal matters nor propagated 
by drinking water ; the cause is supposed to be not a particulate poison, 
but a telluric influence, or miasm. 

According to the pythogenic theory this disease " may be generated 
" independently of a previous case by fermentation of faecal and perhaps 
" other forms of organic matter." * 

According to the specific theory the cause of the disease is a specific 
poison or contagium, and no case of disease can occur without the 
entrance into the affected body of this specific poison derived from 
a pre-existing case. Of late years the tendency of research has been 
to indicate, if not to demonstrate, that this specific cause is a bacillus ; 
and Eberth, Gaffky, and other observers have isolated the bacillus typhi 
abdominal is, which is generally, though perhaps not universally, believed 
to be the specific cause of the disease. 

The malarial or climatic theory need not further engage our 
attention ; the question lies between the possibility of independent 
origin, according to the pythogenic theory, and the necessity of specific 
contagion from a pre-existing case, according to the specific, and 
a fortiori, the specific bacillus, theory. 

The pythogenic doctrine was formulated and advocated by 
Murchison in 1858. At the time when he wrote, and for many years 
after, this was the prevailing theory. In the second edition of his work 
on Fevers (1873), he quotes the opinion of Hudson, of Dublin (1867), 
that " Upon no subject in practical medicine is there a larger or more 
" constantly increasing mass of evidence than as to the power of faecal 
" miasm to generate typhoid fever, and to the fact that it does so."f The 
doctrine that specific contamination was necessary for the spread of the 
disease was taught by Budd in this country (1856) and von Gietl 



* Murchison, Continued Fevers. 8rd edition, p. 499 
f Murchison, op. cit. 3rd edition, p. 498. 
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of Munich. Of late years this view has gained ground in England, at 
the expense of the pythogenic theory, so tliat now nearly all of our 
receiv<Hl text -books of medicine teach that this specific contagion is 
necessary. I may mention Bristowe, Fagge, Lieliermeister in Zicmssen's 
Cyclopaedia, Hutchinson in Pepper's System of Medicine, Strumpel, 
Brondbent in Quain's Dictionary, W. Cayley in the 3rd edition of 
Murchison's treatise. Dr. F. T. Roberts, on the other liand, considers 
that spontaneous origination is by no means improbable. Nevertheless 
there has always l>een a number of observers in India ami elsewhere, 
amongst military medical officers, who liave l>een unable to satisfy 
themselves that the disease can never originate de novo from pythogenic 
conditions. 

In the Galeaka-Gaika war in South Africa, 1878, enteric fever 
broke out simultaneously in East London, King William's Town, and 
Fort Beaufort, gradually extending to other camps. Some medical 
officers thought contagion was conveyed from these towns to the camps ; 
but the Principal Medical Officer, Dr. Woolfryes, reviewing all the cir- 
cumstances, believed that the disease had an independent origin, due to 
the insanitary state of the ground in the vicinity of the camps, brought 
about bv the filthv habits of the natives. 

In the Zulu war, 1879, the condition of the camps was also very 
insanitary ; they wen* overcrowd^, the soil was often saturated with 
deeomi>osing organic matters, giving off noxious emanations ; the heat 
was intense. The Principal Medical Officer, Dr. Woolfryes, considered 
that two types of fever were present : a true remittent, and a typho- 
malarial, that is, enteric fever complicated by malaria ; the latter might, 
he thought, have l>een induced solely by the drinking-water, which was 
constantly fouled with l>oth animal and vegetable matters, from the filthy 
habits of the natives and from the fact that cattle frequently go into 
the rivers to die. 

In Natal, in 1881, the water seemed also to be the canst* of an 
outbreak. At Bennett's Drift, the supply of drinking-water was taken 
from a spring below the camp. The soil was porous, latrines near at 
hand, and contamination everywhere. At the camps at Ladysinith, and 
at Newcastle, faecal defilement was of the most likely occurrence ; im- 
portation by direct contagion was discovered, or considered probable, in 
some cases ; but " faecal pollution " was looked on as the most usual 
canst*. " The climate, so far as the mechanical operation of the rain is 
" concerned, exerts a powerful influence in the production and propaga- 
" tion of enteric fever, by carrying sewage directly, or by soakage, into 
" the sources of water-supply."* At Kimbcrley, where cesspits and 
wells are in clow proximity, with fissured stratification intervening, a 
heavy rainfall is invariably followed by enteric fever, and they are looked 
upon as cause and effect, f 

* A.M.I). Reports, 1881. — Enteric Fever in A at '«/, by Brigade Surgeon 
W. Skeen. 
t Ibid. 
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In the Afghan war, it has been pointed out by Surgeon -General 
Marston that " as the troops occupied several positions that had pro- 
" bablv been never before occupied by human beings, and as, in some 
" instances at any rate, it was extremely improbable that the water- 
" supply had been fouled, the campaign afforded an opportunity for 
" excluding the influence of an infected soil, or site, although not of an 
" infected corps."* As, however, enteric fever did break out at these 
isolated spots, and as importation, from the circumstances of their posi- 
tion, was improbable, the alternative explanation seems reasonable, that 
the disease was developed owing to insanitary conditions in the camps 
themselves. 

In the Egyptian campaign, in 1882, it is impossible to exclude the 
causation by importation ; but this explanation seems quite insufficient 
to account for the wide diffusion of the disease in the later months of 
the year after active operations had ceased. The Principal Medical 
Officer (Sir J. Hanbury) remarks : — " To ascril>e the genesis of enteric 
" fever to any one specific cause, would not in this case, I think, be 
" justified by reason or experience. . . . One of the most potent 
" was exposure under canvas, on ground in the neighbourhood of a 
" large city, whose conservancy arrangements are on the most primitive 
" system, and the habits of the lower classes filthy, acting on a body of 
" men, lowered by the privations, hard work, and exposure of a cam- 
" paign during the hottest and most unhealthy season of the year."f 

In the Nile campaign of 1884-5, the camping grounds were sepa- 
rated from each other by long distances. As a rule, medical officers 
reported favourably on the condition of their respective stations ; some, 
however, reported otherwise, the most notable exception being tliat of 
Wady Haifa, where the ground was very foul. At Assuan also, the 
ground of a portion of the camp was very foul, and the troops there 
stationed suffered severely. There was hardly a station occupied from 
Assuan to Korti at which the disease did not prevail more or less, 
though many were most carefully chosen, and had not previously been 
used, either by Europeans or natives. 

Coming now to the experience of the French in Tunis in 1881, it is 
stated} by M. Czernicki, that both in the first and in the second part 
of the expedition numerous bodies of troops were attacked, which had 
arrived from France free from infection, had never been in contact with 
infected battalions, and had never occupied stations that had been 
previously infected. He adduces two instances in particular, Ain- 
Drahan and Zaghouan, where encampments previously clean and 
healthy, and provided with good water, through overcrowding and 
insanitary conditions, became the seats of outbreaks of the disease. 
This writer's conclusions are disputed by M. Marvaud,§ who considers 

* A.M.D. Reports, 1879. — Enter tc Fever, by Brigade-Surgeon Marston. 

f A.M.D. Reports, 1881. 

J Archives de Med. el Pharm. Mil., 1883, ii. 401. 

§ Ibid, 1884, Hi. 273. 
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that specific contagion could not Im> eliminated, and that this was the 
rouse of the pit* valence of enteric fever. He admits, however, that 
the great majority of medical officers in the Tunis expedition l>elieved 
in the doctrine of its autochthonous origin. 

In the Oran operations in 1881-2, the disease broke out in the open 
desert, in stations never liefore occupied. It was, however, thought to 
be imported. 

A careful and impartial consideration of the circumstances of 
prevalence in the cases just noted leads us to believe, I think, tliat 
the probabilities are in favour of a pathogenic origin, at any rate, in 
some of them, rather than to insist or assume that specific contagion 
occurred in every instance. Al>solute proof in either direction, from the 
circumstances attending these* outbreaks in the field, seems impossible of 
attainment. Then 1 are neither the means nor the leisure needed for 
making exact observations at the time. Subsequent investigation is 
difficult, and the data, whence conclusions might be drawn, often 
insufficient. 

If the only alternative to origin by specific contagion were 
spontaneous generation in the sense formerly understood by this 
expression, tliat is, that a living entity win be produced out of something 
not living, that a plant or animal can come into being without a 
seed liaving been sown, or a germ fertilized, it would be an effectual 
argument against the pythogenic theory, that it is illogical and in- 
credible, just as we believe that ex nihilo nihil fit. But I submit that 
the alternative does not lie l>etwcen the two doctrines stated thus. 
Evolution is a factor that has to be taken into account, and I hope to 
show that a fair consideration afforded to this factor will render the 
pythogenic theory as reasonable and intelligible as it is rosy of 
application. 

II. 

To bring this to l*?ar upon the argument, I now proceed to the 
second point already referred to, namely, the prevalence of diarrhoea 
and l>owel affections, both previously to, and at the same time as, the 
outbreaks of enteric fever. 

This is noted in the account of the Galeaka-Gaika war, where 
diarrhtua appeared among the troops about the 20th January, very 
shortly after taking the field ; enteric fever appeared at the end of the 
month. Diarrhoea and l>owel complaints continued until the latter part 
of March, when they began to diminish ; enteric fever continued to 
prevail much later. 

In the Zulu oamjMiign in the following year, fever, diarrhoea, and 
dvsentery prevailed in the middle of February, a few weeks after the 
commencement of operations. Enteric fever very soon l>eeame pre- 
valent, but it was not of well-marked character, and was not recognised 
as such at first. The general sickness abated in the l>eginning of May, 
but eases of enteric continued to occur. 
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The relation l)etween diarrhoea and enteric fever in the Egyptian 
expedition of 1882 is thus adverted to by the principal medical officer 
(Sir J. Hanbury) in general terms, the accuracy of which will be 
admitted by all who had an opportunity of observing wliat occurred* : — 
u Looseness of the bowels, under the name of camp diarrhoea, begins 
" to be common almost as soon as an armv takes the field. This is, in 
" a large number of cases, compatible with apparently good health, and 
is doubtless attributable to the clianged conditions of life. Soon 
cases of fever occur, some of very brief duration, which are classified 
as heat-fever, and some attended with diarrhoea, marking the 
" commencement of enteric fever in the force. The development of 
" this disease, and the proportions it will assume, will be merely a 
" question of time and circumstances." 

An outbreak occurred at the encampment of Pas de Landers, near 
Marseilles, described by Dr. Duchemin.f In 74 days there were 
1,560 cases of fever or diarrhoea out of 8,500 troops. The 62nd 
regiment of infantry had three cases of typhoid fever immediately on 
its arrival in camp, on the 15th May. There was no outbreak of 
the disease until the 11th June, but in this interval there were more 
cases of embarras gastrique in this than in any other corps ; the 
febriculas and gastric fevers preceded the typhoid invasion, and their 
number described an ascending curve, parallel to that of undoubted 
typhoid. After June 15 there commenced to be a constantly increasing 
number of sick, passing through all the phases of the typhoid process. 
From May 15 to July 24, there were 610 cases of real typhoid, and 
950 cases of so-called " abortive " or " benignant " typhoid. 

A somewhat similar outbreak of typhoid, precede by cases of 
diarrhoea and embarras gastrique, occurred in the barracks at Conde in 
the department of the North, 1883-4. 

It would l)e beside our present purpose to quote further instances 
of diarrhoea prevalence, precursory to outbreaks of undoubted enteric 
fever. I may just mention the case of Arundel { last year (1890), 
when* there was an unusual amount of diarrhoea in August and 
September, and a well-defined outbreak of enteric in November, traced 
to drinking water fouled by fascal contamination. Murchison also 
states § that " The ordinary autumnal increase, or circumscribed 
" epidemics, of enteric fever, are usually preceded by a great prevalence 
" of diarrhoea, the diarrhoea reaching its acme long before the fever 
" does, and having greatly declined by the time that the latter is most 
" prevalent." 

Now in the above-quoted instances, either there was a connexion 
between the preliminary diarrhoea prevalence and the subsequent 
enteric fever prevalence, or there was not. If we believe in the origin 



* A.M.D. Reports, 1889 ; Egypt. 

f Archives de Med. et Pharm. Mil., 1886, vii. 

J Report by Dr. Charles Kelly, Public Health, June 1891. 

§ On Fevers, 3rd edition, p. 497. 
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of enteric purely and simply by specific contagion from a pre-existing 
case, then no amount of diarrhoea prevalence is of any consequence one 
way or another. But there are difficulties in the way of such a belief ; 
in some cases, as has been said, " It would not be justified by reason or 
experience." Neither, I think, are we justified in declaring that the 
diarrhoea prevalence ha** nothing to do with the enteric outbreak. Let 
us assume for a moment, that there is, or may be, some causal connexion 
between the two, and try to figure to ourselves how such connexion 
could be brought about. 

In the Jirst place, the actual records seem to show that this 
connexion did exist in the instances quoted : a gradual development of 
definite enteric fever seems to have .\ieen observed from ordinarv 
diarrhoea, the intervening degrees of feverishness, malaise, embarras 
gastriqne, anomalous and ill-defined fever with diarrhoea, apparently 
being separated from eacb other by no distinct demarcations. Such a 
connexion of course might be only apparent, not real ; some connexion 
is at anv rate obvious. 

Secondly, in what way, if at all, may it be reasonably supposed 
tliat an enteric fever outbreak can originate from a prevalence of 
diarrhoea ? It is well known that " camp diarrhoea " is of the commonest 
occurrence amongst troops shortly after taking the field, in a tropical or 
sub-tropical climate. Change of habits, change of food, improper 
or unsuitable food, bad water, heat and exposure to sun, and chill — 
these are all obvious factors in its causation ; there is nothing in anv 
way specific. Let us consider the sequel as regards the individual, and 
as regards his surroundings. The individual may in some cases remain 
in fairly good health and vigour, in spite of a continuance of bowel 
trouble ; other individuals may suffer more, from the exposure, fatigue, 
and weakening effects of the continued flux. The surroundings may 
possibly be, and remain sanitary, the camp clean, the water pure ; but 
in all probability the reverse will be the case, at any rate, in some 
instances : the water bad, the soil fouled, very likely overcrowding of 
the camp, with consequent difficulty, if not impossibility, of proper 
removal or disposal of f cecal matters. Under certain conditions of heat 
and moisture, favourable to the development and multiplication of low 
forms of vegetable and animal life, which is the more likely, or reason- 
able to expect ? That diarrhoea in weakly and exhausted individuals 
should remain diarrhoea, and nothing more ; or that with an increase 
of filth and decomposition, polluting soil, air and water, a development 
of filth -generated, pythogenic poison, should take place, capable of 
causing in such weakly persons a fever, with diarrhoea, a |>oisoning 
of the organism, producing pyrexia and inflammation of certain glands in 
the alimentary tract, in fact, a specific fever ? Is this supposition of 
the evolution, gradual or rapid according to circumstances, of a disease- 
poison, dependent on increasing conditions of pollution of soil, air, or 
water, either separately, or all three together, unreasonable or illogical ? 
Would it not, on the contrary, be more unreasonable to suppose that, 
under such conditions, there could be no evolution' at all? These 
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conditions of camp-pollution undoubtedly exist, and tend to increase, 
in many instances ; are they to have no effect ? Is diarrhoea to continue 
as simply diarrhoea, or is evolution to come into action, and produce a 
new disea.se ? New indeed, only because the causes necessary for its 
production are but just now brought into operation, — spontaneous only 
in the sense that water is of spontaneous origin, when from hydrogen 
and oxygen the electric spark has produced water, where no water was 
before. 

Thirdly, is any support for this view to be derived from analogy 
in other diseases? In at anv rate two other diseases, dysentery and 
diphtheria, a very considerable analogy can, I think, be traced. " The 
" independent production of the dysenteric poison by the putrefaction 
" of animal substances under certain conditions has been maintained 
*' for centuries," and is doubted by no 'one. And yet the evidence of 
the contagious nature of the " dysenteric stool " appeared to Murchison 
quite as strong as that of the typhoid stool.* Maclean also affirms the 
fact of the propagation of dysentery, through the practice of preserving 
the stools in the wards for examination.! As Parkes says, " this seems 
" to show the origin of a communicable poison de novo." I should 
prefer to express it as, " the production of a communicable poison, by 
" evolution under favouring conditions." It will probably l>e admitted 
by all observers at the present time, that the dysentery which arises at 
an early period of camp life in any army in the field will become con- 
tagious and assume an epidemic form, unless special disinfectant and 
precautionary measures are taken to prevent such an occurrence. 
Surely there is an analogy between this process and the assumed evolution 
of enteric fever now under consideration ? 

Similarly, in accounts of outbreaks of diphtheria, it is a matter of 
the commonest occurrence to see noted the prevalence of " sore throat," 
without apparently any .special diphtheritic character, for some time 
previous to the actual outbreak. This appears to point to the gradual 
evolution of the specific poison. 

Lastly, the growth or evolution of the typhoid poison is indicated 
in the fact, known to practitioners in the Western and Southern 
States of America, that " typhoid fevers are becoming more and 
" more frequent in places and settlements, and under circumstances, 
" where hitherto the ordinary autumnal remittents and intermittents 
" have prevailed extensively." Typhoid fever seems disposed to, as 
it were, displace endemic bilious fever, as the improvement of the 
agricultural districts advances. { 

From the fact of diarrhcea-prevalence precursory to enteric fever 
outbreaks, which, as I have shown, is recorded to have taken place in 
many instances, and from the arguments as to probability, and analogy 



* Murchison, op. cit., p. 484. 
f Reynolds' System of Medicine, Vol. I. 

J See Medical History of the War of the Rebellion, Part III., Vol. I., by Charles 
Smart, Major and Surgeon, 1888, p. 501. 
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in other diseases, I submit that a theory of the pythogenic origin of 
enteric fever, by evolution of the disease-poison under favouring con- 
ditions, is as reasonable and intelligible as it is easy of application. 



III. 

So far, the evolution of the disease-poison has been alluded to in 
general terms, without attempting to particularise or define what the 
actual contagium is, or in wliat it consists. The tendency of modern 
research is to the belief that there is a specific parasite for each specific 
contagious disease ; and in the case of enteric fever the bacillus typhi 
abdominalis of Eberth and Gaffky, though not actually demonstrated, 
is generally believed to be the cause. 

Assuming that this organism is the specific contagium, is it neces 
sary to believe that each bacillus, or group of bacilli, that give rise to 
a case of enteric fever, should originate immediately from a pre-existing 
bacillus or germ of the same species, and derived from a pre-existing 
case of the same disease ? or is it conceivable to suppose that the bacillus 
should have developed its specific disease-producing properties from 
other varieties, or from some one other variety, of bacillus, by a process 
of evolution, under favouring conditions ? That the latter proposition is 
not only conceivable and logical, but also by no means improbable, I 
hope to be able to show. 

There is considerable ground for tolieving that the bacillus typhi 
abdominalis of Eberth is causally connected with typhoid fever ; but 
there is also no doubt that this is not the only bacillus connected with 
the disease. The question of the relationship of the various lmcilli met 
with in the intestinal contents and viscera of typhoid patients is of great 
importance, but in the present state of knowledge is in a very unsettled 
condition. With regard to the bacillus coli communis, which is met 
with in the ordinary contents of a healthy intestine, Messieurs Rodet 
and Roux believe that it is in reality another form of Eberth's Imcillus ; 
they have found the bacillus coli in the fa?ces, and Eberth's bacillus in the 
splenic blood of the same typhoid patient. Though there are differences 
in the morphological characters, and in the characters of the cultivations 
of the two forms, these observers do not consider them to he sufficient to 
differentiate two distinct species. They look upon the bacillus of Eberth 
as bacillus coli in a state of attenuation or degradation, and " considering 
" on the one hand the tolerance which the organism has for the bacillus 
" coli, as it commonly presents itself in the intestine, and on the other 
" hand the injurious nature of water contaminated by it, they are led 
" to the conclusion that, in the great majority of cases, it acquires 
" outside the organism its * tvphigenic ' character." * This opinion 
appears to be much the same as a belief in the evolution of the specific 



* Comptes Rendus de la Sac. de Bioloyie, XI., 1S90. Splenic blood yielded 
nearly a pure culture of Eberth's bacillus ; faeces contained no Eberth's bacilli, but 
bacillus coli in enormous numbers almost as a pure cultivation. Eberth's bacillus 
appears to be the result of a modification of B. coli in passing through the 
organism. 
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character, under specially favouring conditions, by an organism which 
under ordinary circumstances has no such morbific properties. 

Professor von Babes has quite recently shown that numerous 
atypical typhoid bacilli exist in the bodies of typhoid patients, resem- 
bling Eberth's bacillus very closely, and yet differing therefrom in some 
one or more cultivation characteristics, and in pathogenic properties. 
Von Babes considers that it is not only the bacillus coli communis that 
exists along with Eberth's bacillus, but that there are many forms, 
furnishing a series of gradations between the typical typhoid bacillus 
and the common saprogenic bacilli.* 

Dr. Cassedebatf has also described various pseudo- typhoid bacilli 
closely resembling, and yet showing some differences from, the typical 
bacillus of Eberth. These differences are apparently very slight, and it 
is a matter requiring further observation and confirmation, how far they 
are constant and permanent. 

Prof. Victor VaughanJ isolated two bacilli from water, suspected of 
contamination with typhoid excreta, which, though presenting cultivation- 
characters differing from those of Eberth's bacillus, produced in animals 
lesionsthat were identical, and were more fatal in their effects. 

This is not the place to enter into a discussion of the bacteriology, 
of enteric fever. It is seen, from the brief statement I have just made, 
that there are skilled observers of the first rank who do not consider 
that there is one, and only one, micro-organism connected with the 
causation of the disease ; but on the contrary, that either the bacillus 
coli communis (until lately regarded as devoid of pathogenic properties), 
or, as is more probable, a considerable number of closely related 
organisms, play some part in its production. That these forms are not 
all distinct permanent species, but varieties, or races, or transition forms, 
is certainly by no means an unreasonable supposition. § 



IV. 

The general conclusions which I venture to draw from what has 
been said may be expressed as follows : — 

First, that although the doctrine at present generally held in this 
country, on the Continent, and in America, as stated in some of the most 
widely read and deservedly respected text-books, is to the effect that a 
specific contagium derived from a pre-existing case is necessary for the 
production of a case of enteric fever ; there is, nevertheless, a widespread 



* Zeitschrift fur Hygiene, 1890. 

t Annates de VInstitut Pasteur, Oct. 1890. 

X Philadelphia Medical News, 1890; and Centralblatt fur Bacteriologie, June 
1 891, ix., 832. See also Paper by Theobald Smith, New York Med. Journal, Nov. 
1890; and Centralblatt f Bact., 1891, ix., 606. 

§ Surgeon-Major D. D. Cunningham has this year made somewhat similar 
observations on the comma-bacilli found in cholera. — See Scientific Memoirs of Med. 
Off. of Indian Army, VI., 1891. 
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belief amongst military medical officers, English, French, and American, 
that the disease may originate spontaneously ; and that this lx?lief rests 
on a wide induction from a very large number of facts, which are very 
difficult, if not impossible, of explanation on any other theory. 

Secondly, that although the general belief among bacteriologists is 
that enteric fever is produced by the specific organism known as bacillus 
typhi abdominalis, and by this specific tacillus only; nevertheless, 
within the last year or .so, some competent observers have arrived at the 
conclusion that this bacillus is not the only one concerned in originating 
the disease, but that other bacilli, closely connected with, and in some 
instances hard to distinguish from, ordinary saprophytic bacilli, have 
some causal connexion, though its exact nature is at present quite 
undetermined. 

Thirdly, tliat the theory of pythogenic origin, or spontaneous origin 
de novo, comes into line and agrees with the bacterial theory of disease- 
production, if the idea of necessity for contagion by one single specific 
bacillus be abandoned, and the possibility of evolution of disease- 
producing properties, through successive generations of bacilli, be 
entertained. It is suggested that the diarrhoea-prevalence so frequently 
associated with enteric outbreaks is dependent upon, and an expression 
of, this process of bacterial evolution. 

Liebermeister has declared that specific infection is necessary. 
" No matter how well a field is manured," lie says, <; wheat will not 
46 grow unless wheat lias been sown." More lately, Strumpel (1887) 
declared the same, and affirmed that there was not the slightest proof 
that typhoid bacilli can be developed from any other micro-organisms. 
I would not venture to say that even now there is any proof that such is 
the case ; but I venture to say that it is a reasonable supposition, taking 
into consideration the results of recent researches in 'bacteriology, and 
that it will afford a simple and satisfactory explanation of those outbreaks 
in camp life that have hitherto been so difficult to account for. 

It is obvious that if this supposition l>e correct, a ready explanation 
is also afforded for the great variety of types of enteric fever that are 
met with ; they may be considered as dependent upon the degree of 
evolution that the bacillus has reached. And that this is not fanciful, or 
illogical, must, I think, be allowed, when we hear in mind the extreme 
rapidity of propagation, and enormous mim1>er of generations of l>acilli, 
that are produced in a very short time. No believer in evolution would 
deny that changes in form and function might take place in, say, 100 or 
1,000 generations of a living organism, providing the environment is 
altered favourably, or the reverse, in one direction or another. But 
bacteria will pass through 100 or 1,000 generations in a few days ; what 
difficulty, then, is there in supposing that the thousandth generation 
should have characters and properties different from the first, different 
as regards action on human beings, as well as in regard to cultivation 
media. The circumstances of the environment are all-important, and 
the co-existence of filth, organic matter undergoing decomposition, oi 
faeces, with the most favourable conditions of temperature and moisture, 
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may reasonably be supposed to bring about such a change in the nature 
of a micro-organism as to endue it with disease-producing properties, 
and so cause the production of a specific poison de nova. In this way, 
though wheat, as Liebermeister says, will not grow unless wheat has 
been sown, a bacillus capable of producing enteric fever may come into 
being, even though no bacillus typhi abdominalis were numbered 
among its ancestors. 

I have not touched upon the mode of spread of the disease in the 
field, by water, emanations from polluted soil, and the like, as my object 
has been only to bring together, on the one hand, the facts observed by 
military medical officers in the field, and, on the other, some of the latest 
results of bacterial investigation, in the belief that the latter furnish a 
true explanation for the admitted difficulties in the former, and that 
a theory of origin, at the same time pythogenic and bacterial, yet not 
specific, except by evolution of specificity, will be found to meet the facts 
of the case. 
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In all campaigns the loss from sickness greatly exceeds that from 
wounds, whether the war is in temperate or tropical climates. In the 
Crimea, more deaths occurred from diseases of the bowels alone in one 
month (January, 1855) than from wounds during the whole campaign.* 
Fortunately, we do not now have to record the enormous mortality from 
fevers which decimated armies even up to the beginning of the present 
century. Sickness amongst troops has been diminished by improved 
hygiene, aided by an appreciation of the fact that medical science can 
assist generals in the field to win battles by keeping the men fit to 
fight ; — though we must not leave out of consideration the tendency to 
shorten campaigns, due to the more deadly weapons of the present day. 
The more prolonged the campaign, the greater becomes the proportionate 
sickness in the force. But fevers of various kinds still furnish a large 
death-roll, even in our " little wars." This is, no doubt, partly due to 
the unhealthy climates in which our troops are often engaged. But the 
military exigencies of a campaign, necessitating fatigue and exposure, 
perhaps with scanty food of inferior quality, render the troops liable 
to other diseases than those which these causes will of themselves pro- 
duce; and medical officers, whilst doing all that is possible, by their 
advice, to prevent undue fatigue and exposure, are obliged to make 
hygienic requirements subservient to military necessities. In camps 

* Report on the pathology of the diseases in the East, by Dr. Lyons, 1856. 
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where the troops are stationary, the medical service has more scope for 
hygienic and sanitary precautions, and here tlie prevention of disease 
should be one of the main objects. 

The first step towards prevention is to get a thorough under- 
standing of the nature of the diseases with which we have to deal, and 
especially to study their originating causes, and the, means by which 
they spread. It is not enough to rest content with the experience of 
the past, and to conclude that whenever men are massed together in 
camps, certain diseases will assuredly occur. If this had l)een the rule, 
we should still have typhus and the plague in all our camps. Rather 
should we consider each fresh campaign as a further opportunity for 
observation and research into the medical history of armies in the field. 
There is still much wanting in the differentiation of camp fevers, and 
in the measures required for their prevention. 

The fevers that occur in camps are not all simple types, and thus 
the difficulties of differentiating and classifying them is increased. 
Well-known fevers may be considerably modified by the conditions — 
telluric as well as sanitary — under which they occur. These conditions 
may be responsible for the almost universal occurrence of a particular 
symptom, e.g., diarrhoea, which gives some similarity to widely different 
diseases, and may result in their being erroneously classed under one 
heading. 

Apart, too, from such difficulties in the exact diagnosis of known 
and usually well recognised diseases, it is more than probable that 
camp fevers include some morbid conditions which as yet are not fully 
understood and not clearly distinguished. The recognition and descrip- 
tion of these conditions can only be brought about by careful pathological 
investigation supplementing clinical observations ; and post mortem 
examinations should not be neglected, even in the field. May we hope 
in future campaigns to see a pathologist added to the staff of the base 
hospital, in addition to the registrar, whose time is too fully occupied 
for him to make autopsies ? The results to be thus gained would be 
most valuable. 

Believing that our knowledge of camp fevers is far from complete, 
it is obviously impossible to attempt an exhaustive classification of such 
fevers. I propose, rather, while indicating briefly the chief types which 
may occur, to confine myself to personal observation of two distinct 
types of fever which are often undistinguished. 

The fevers which may assume importance in camp are as 
follows : — 

I. — Acute specific Fevers : — 

a. Exanthemata — Small pox : Measles : Typhus. 
|5. Enteric Fever, 
y. Cholera. 
&. Dysentery. 
II. — Non-specific Fevers ;— 

a. Acute Gastro-enteritis (non-specific typhoid, or " filth 
fever "). 

i p. 2258. G 
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0. Camp diarrhoea. 

y. Simple Continued Fever (Febricula). 

III. — Malaria and its allies. 

IV. — Diseases of the Respiratory Organs : — 
Pneumonia and Bronchitis. 

V. — Acute Rheumatism. 

VI. — Mixed Types, i.e., associated and modified diseases. 

I. — Acute Specific Fevers. 

The Exanthemata. — The fevers of this class which have a long 
incubation stage are most likely to occur, unless the troops are camped 
in districts where scarlet fever, Ac. are prevalent. The fevers with a 
long incubation may appear early in the history of a camp, l>eing 
started by men who took the infection before leaving their last 
quarters. Isolation of the sick is the only safeguard. 

If the campaign is in a country where small- pox is prevalent, or 
against an enemy or with allies amongst whom small-pox is common, a 
supply of vaccine lymph should be sent out with the force. 

Measles caused much sickness in the American War, where fresh 
levies were constantly coming straight from their homes to the front. 

Typhus is almost banished from English camps, where attention is 
paid to the proper spacing of tents or huts, and to the segregation of 
the different components of the force. But it is by no means to l>e 
left out of calculation in the event of a large force taking the field for a 
prolonged campaign. 

Enteric Fever is, par excellence, the camp fever of modern British 
wars. Opinion as to its origin and spread is by no means undivided, 
even in this country, though probably the weight of the medical opinion 
would be in favour of its specific nature. But the impossibility of 
tracing the source of infection in every case furnishes an argument 
for those who believe in its possible origin de novo ; and these diffi- 
culties being often greater when dealing with an outbreak in the field, 
may account for the belief, shared by many able and experienced 
army medical officers, in the non-specific nature of enteric fever. I 
would suggest also that the difficulties in the way of exact diagnosis 
under the conditions of a campaign may have some influence in fostering 
this belief. At Suakin in 1885, where I had charge of a division of 
about 90 beds in the hospital at H Redoubt, I noticed amongst the 
patients who were diagnosed as suffering from enteric fever certain 
peculiarities in symptoms which were unlike what I had met with in 
enteric fever at home. I accordingly made autopsies on those patients 
who died, and although these were from necessity hastily made, they 
furnished interesting residts. The presence of the pathological intes- 
tinal lesions of enteric fever were demonstrated in some of the cases, 
but in others these charactistic lesions were absent, even after an illness 
of three weeks duration. Clearly, then, there were two distinct diseases 
present, though the symptoms observed during life were similar in both. 
A most instructive account of a similar co-existence of two disea**es, 
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nlike in their symptoms, but differing pathologically, is to be found in 
the appendix of the Army Medical Report for 1879, where again post 
mortem examination alone revealed the existence of two distinct morbid 
conditions. In this case, two British regiments in India moved to the 
.same neighbourhood from different points. Soon after arrival, cases 
of illness occurred in the two camps, the symptoms being similar in 
both. In the one regiment, which had come from a station where 
enteric fever was prevalent, a fatal case was found to exhibit the 
intestinal lesions of enteric fever, whilst a fatal case in the other regiment 
showed no such characteristic enteric lesions. These observations furnish 
a strong ground for more extended pathological investigation. I have 
experienced the difficulties of making post mortem examinations, even 
in a stationary camp, during a campaign, but a record of the con- 
dition of the alimentary tract in all cases of death, with short notes 
on a temperature chart of all cases in hospital, would give valuable 
information. 

The enteric fever poison is most usually conveyed by means of 
water or drainage, but we must remember the possibility of its spread 
by the air near the source of infection. At Suakin, enteric (ever — 
probably imported from Egypt* — spread, though the supply of con- 
densed water to the whole force precluded the possibility of contami- 
nation of the drinking water. The orderlies in charge of fever ward- 
tents furnished a large proportion of cases after the first month, but 
the majority of the patients most likely caught the infection from the 
latrines. It is probably not enough to throw earth into a latrine once a 
•day ; and as it is impossible to get the men themselves to do so, it seems 
advisable to have followers detailed to throw in an inch or two of earth 
or sand, and perhaps some disinfectant, more frequently. The great 
difficulty in prevention consists in the fact that it is almost impossible 
to get men to report themselves sick until they have been several days 
ill. I have known — as probably most medical officers have done — a 
man die with perforation of the intestine within four days of reporting 
sick. He must have been disseminating the enteric fever poison for a 
fortnight before* he came into hospital. Where almost every man in the 
force has diarrhoea, it is impossible to suggest that men should report 
all looseness of the bowels. 

Cholera. — The instructions in relation to cholera contained in the 
Army Medical Regulations are sufficiently complete to make it un- 
necessary to do more than refer to them here. The unexpected 
occurrence of cholera in the Crimea shows that provision for this disease 
cannot be omitted from the medical arrangements of a campaign. 

Dysentery. — That the issue of condensed water will not in itself 
prevent dysentery was evident in the Suakin campaign. Local con- 
ditions similar to those which will produce malarial fevers are probably 
important factors in the causation of this disease. 



* Vide paper on Enteric fever at Suakin. Trans. Med. Ohir. Soc., Vol. LXIX., 
1886. 
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This second group in our cVs-dticiition tilings us onln uncertain 

ground. Tin- pathological condiiinns observed in some of tli- autopsies 

wliii-li I Ii- nl Sunkin might jn-iifv thi' term " jnistro-enleriiis " l.ein^ 

applied Id these 0*866. In tin- Ci iim-iin W«r. this term was used W 
designate a large class of cased; characterised during life by diarrhoea 
and TOtnitihg, and showing After death rnscnlnr eiieorgcineiii uf the 

nmciiiis I'iMils of tile lib tm'v Irin'I, mid even nUvrntiob. I '•• 

iil'icr nil, *iiilv denotes ii niiii'ki'd feature rjf*the illness, and suggests no 
idea of its origin. Gastro-enteritis may remilt from improper Fooil, or 

il limy Ii.' ii i'.mnmiitiml itf 11 gem-rid disciise, us in Some malarial fcVttTt 

The conditions which will give rise to enteritis require more coreiu] 
investigation. Ti wem* possible, tlmi cases of this kind may be some- 
times referred to faecal contamination of air or water, and may furnish 
some nf tin- cases classed ms non-specific enteric fever. They might 1-- 
termed " filtli fever." When (rue enteric fever is prevalent, snob cases 
niiiv csca|ie special notice , fiml be returned as "enteric fever." 

Camp diarrhtva may be partly due to exposure and chill, but Eta 

almost universal prevalence in n y instances bb 

of nunc -[.-ritie morbid Bofeoo nfl[ V( ,| fotltXed 

Malaria m«l fttl Allies. — In marshy districts the dangers From 
malarial poisoning are well reeognta'd, mid prophylactic nteasnreii, 
thdading the use of quinine, are employed. Hut reeurrmj 
fever oeeur in districts not suspected of being mnlariou-, us „n the 
sand -covered wind of Sunfcin, on which the night dew was he I 

conditions which give rise in such fevers may produce n modifying 
influence on the course nod -viiiptoms of such diseases as ■ 
prolonging the incubation period, producing miirked ri'inissions in the 
temperature chart, and delaying convalescence. Whatever tti 
opinion on the advisability of employing the term "typho malaria! 
fever." ii fe certain that syni|.t s closely simulating those CDArttcteriiing 

enteric fever may OCCUT «1 fevers due to mituc climatic or telluric 
Conditions, especially if enteric fever is prevalent ill the smile lime. For 
my own views on the subject of tvpho-malarial fever, 1 must refer to U 
article in the " International Medical Journal " for April 1887. 
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fibril.' illness of mdatWmhmta origin tl»' taroi " febricula** would seam 

h) 1"' more appropriate. 
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i in, ini.i bj niii'i mates, 
Hfiwed Types. — By this term [do nol wish to imply n Mief in 
hybrid diseaeesj but two diseases m»j run Hair course simultaneously 
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in the same individual, and a disease may be modified in its course by a 
co-existing constitutional taint. Thus, for example, diarrhoea may 
accompany pneumonia, and enteric fever may be modified by a malarial 
cachexia. In such cases it may be difficult to decide in which category 
the illness should be classified. 

The fact that the proportion of sickness amongst officers in the 
field is less than that amongst the men, cannot be entirely due to 
superior physique and better resisting power in the former ; it suggests 
that there are conditions in the surroundings of the latter, the removal 
of which might diminish sickness. But the large amount of illness 
amongst officers and men alike, shows the influence of conditions common 
to all. Many of these may l>e beyond the control of medical science and 
sanitation, but how many are remediable we cannot tell without knowing 
the causes of the sickness that occurs. This necessitates a knowledge of 
the different fevers, at present deficient. Before Scriven, by pott 
mortem examinations, demonstrated the existence of enteric fever in 
India, the disease passed under the observation of medical men in that 
country unrecognised. During the prevalence of enteric fever in camps, 
other fevers may pass unrecognized — as I found at Suakin — if we rely 
upon clinical observation ; until by comparison of symptoms, carefully 
recorded during life, with the pathological conditions revealed after death, 
it becomes possible to differentiate more clearly the different diseases. 
The treatment of these fevers may be more successful if they can be 
more exactly recognized ; and prophylactic measures are only possible 
when we know what is to be prevented. In the whole range of military 
hygiene as applied to armies in the field, there is no more important 
consideration than the means for the prevention of camp fevers. I have, 
in this paj>er, indicated some points for future investigation ; I cannot 
pretend to elucidate all the intricate details of so difficult a subject. 

If I should succeed in stimulating research directed to a more exact 
knowledge of the origin and course of the various fevers which attack 
armies, and so prepare the way for successful attempts to further diminish 
the sickness incident to campaigning, this paper will have fulfilled its 
object. 



Prophylaxie de la Fievre Typhoide dans 1'Armee Francaise. 



PAK 



M. le Docteur Schneider, Medeein Major de V™ Classe, attache a la 
Direction du Service de Saute au Ministers de la Guerre. 



J'ai deja eu l'honneiir au Oongres d'hygiene de Paris en 1889, 
et au Oongres international de medecine et de ohirurgie de Berlin en 
1890, de montrer ce qu'avait fait le Ministre de la Guerre M. de Freycinet 
pour la prophylaxie des maladies infectieuses, et plus particulierement 
pour celle de la fievre typhoide dans l'armee francaise. 
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I'V-t ;iin-i ijm- In -inii-ii<|in' m "j lf>-;i U.- de 1'nrmee sons motttre que 
lik fie\re typhoids 11 atteint : — 5,991 bommaa de I'araaee imnaataa i 
L'interieur en IP97, 4,8^3 en 1888, 1.271 en 1889; que In moitjdHA 
tvplwida a ete* ■!■■ 964 en 1886, de763an 1887, de EKM en L888, W 
■i.- 701 en 1889. 
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e iiii'n a Ate rationneUu el profitable la voie snivie par le Miniatretk 

In (iiii'i'i'i-, ''I I'' .Seniee ile Saul.; iiiilihiiii- I'rsim/iiis duns l;i pri'iplivliixit' 

ilr in Govts typholde. On sunt en eff.-i que c*eat par I'i ilioralkm 

progressive do 1'eaM de boisson et dee latrines dans les divei 
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eprouvees s'est lnaintenue pendant les deux dernieres annees; on a 
clone tout a esperer de la generalisation des inesures prophylactiques 
onion nees par M. de Freycinet. 

Sans doute on a encore de douloureuses surprises, quand une 
canalisation qui presentait toute sdenrite vient a etre envahie subitement 
par des infiltrations f<k»les, mais malgre quelques epidemies accidentelles 
ou peut assurer que des a present les cas de fievre typhdide ne se 
presentent plus qu'a l'etat sporadique dans les garnisons ou elle faisait 
naguere sous la forme epideinique les plus cruels ravages. 



DISCUSSION. 

Brigade-Surgeon Staples, M.S., after complimenting the readers 
of the papers, alluded to the question of the prevalence of enteric fever 
in India. He passed over the question of the immediate causation of the 
disease, whether from microbes, from their biological development, or 
from their chemical products, and went on to the practical questions 
regarding it which are tangible and within our reach. He said there were 
four main factors underlying the great problem, namely :— (1) The undue 
susceptibility of the newly arrived in the country ; (2) the still greater 
susceptibility of those who newly arrived at an unsuitable season of the 
year ; (3) the undue susceptibility of individuals within the septennial 
period from 18 to 25 years of age ; (4) adverse surroundings. 

He then asked the meeting to allow him to put aside the two latter 
points, for the purpose of enabling him the more to emphasise the two- 
former ones, viz., the cases of the newly arrived and of those who arrive- 
at an unsuitable season. He then traced the fatality from fever in Bengal* 
from 1860, the first year for which statistics are available, to the present 
time, and, examining these figures by the factors, showed in a variety of 
ways, how they influence the millesimal ratio of mortality. Beginning 
at the later years of the Mutiny, he mentioned how the then great increase 
in the mortality followed the influx of Europeans into India, by which 
the strength of the army was increased from 20,000 to 55,000 men, who, 
owing to the exigencies of the Government, were poured into the country, 
occasionally at least, at unsuitable seasons of the year. He then showed 
that until 1869 there was a decrease in the fever mortality, and explained' 
it by showing that during these years the Bengal European army recruited 
itself by volunteering, that practically there were no new arrivals in the 
country, and, moreover, during these years the troops reached the 
country by the old way round the Cape, and in November, when they 
had a long cold season before them. He then mentioned the great 
change which had taken place in the years 1869, 1870, and 1871, when 
the fever mortality rose enormously. He said this was due to the facts of 
the great exodus that took place from the European army by the men 
who enlisted in 1857 and 1858 leaving under the then introduced new 
system of what was called limited engagement, by the return home of 
the regiments that went out in the Mutiny, who were climatically 
seasoned troops, and their relief by newly arrived and generally younger 
men, and many of the latter too, owing to the then newly introduced 
system of sending troops to India by troopships, arriving late in the 
season, or, in other words, at an unsuitable season of the year. He then 



showed from an c\;uuiiiul ion of 1 1 1 ■_' record*, that tot si 
ft stationary Ijui Ugh iever-murtality, mid that with reference to 1 1 
conclitious of the troops as regards the main factors wore the M 
Other wiii-ds. tlic apportion of newly arrived and the season*] which Iheg 
.mn.d were much the same, until 1879-80-81— the years of the ' 
war— when there was a great increase in the adverse conditions of the 
troops, and with it an increa.se of Fever. He next mentioned till 
the increase of the army in 1886 by £1.000 men, and the corresponding 
increase of the fever-mortality, the explanation being that they were 
newly arrived either from home or the coloui. passed to the 

ijuesiion of drafts arriving iu India in the early cold season, in the But 
troopships, and those arriving at the beginning of the hot leMQUj and 
from his own experience, staled that the latter furnished the enormously 
greater mortality. 

He then drew the practical conclusion, viz., that as re 
Bengal European army, it iB necessary to resort to the old syatevi of 
landing troops in that country, and thus giving them the benefit of ilic 
cold weather before the dry season begins. He then incidentally and in 
.J inclusion condemned the Indian system of trench conSer Vanoy, ettting 
that where you had to rely on well-water, it most follow inevitabl 
pollution will occur. 

Surgeon-General Jeffery Marxton said that as he ! 
lew minutes to speak, he desired to make his remarks, like U 
speaker, as practical as possible, considering, too, that thii 
Congress. He dwelt especially upon tlie circumstances under whii I 
IVht occurs in campaigns and iu India, and upon the importance oT 
selecting the right season for sending out our troops to hot climate--, aud, 
in case of war, he thonght more might sometimes be done in the velGCtiOB 
of regiments. Whether the disease were attributable to th hi 
Eberth andGaffky or not, or to any other micro-organism, it would nut 
do to stop there. We wanted to know what could be ■■ 
our troops abroad and in the field against this fever ; and what |" 
suggestions cuuld be made in this respect. Everybody recognj i 
juiportauce of the subject, the necessity of obtaining a good and W 
some environment, and of the application of sanitarj 
we now wanted was something to indicate that the discovery of "a par- 
tic ulate " as a cause gave us more precision in the application of our 
hygienic regulations. He should like to hear what medical onuei 
had recently returned from India bad to say about th< 
water-supply, and local conditions of military stations there at the 

Brigade-Surgeon Harvey said that the man who 1ms seen most 
of Indian fevers should be the last to dogmatise about them. He h ' 
that the last word was far from having been spoken, and that 
remained to be done before we could be sore that our information was 
complete. Ho bad seen many typical cases of enteric fever and many of 
remittent fever, many also of a fever which in forme] 1 j 
roturned as remittent, but wbich was now entered as enteric. Tin? 
the apparent numbers of that disease. In these cases the tempi i 
charts did not correspond with the typical charts as given by Wanderlich 
and others. 

For some time it had been present in his mind that then 
another variety of fever intermediate between enteric and remitti i 
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differing from the one in important particulars, especially the range of 
temperature and the pathological appearances, and from the other in not 
being influenced by quinine. 

In our latest little war on the Miranzai frontier, in which he had the 
honour to be principal medical officer, 14 cases of remittent fever were 
returned among the native troops and followers, and one among the 
British troops, while six cases among the latter were returned as 
enteric. 

The diagnosis was made by a most careful and competent man, and 
the cases corresponded to hundreds of others annually returned as enteric 
fever. If we accepted Surgeon Da vies' theory of possible origin, there 
was no difficulty in accounting for them ; but if we consider the disease 
to have a specific origin, then as the men had left India longer than the 
longest incubation period, and the native population knew nothing of a 
fever lasting three weeks and ending in death, it was very difficult to 
account for them. 

None of the men died, but the temperature charts did not correspond 
with the enteric type, and were very similar to those of the remittent 
fever cases among the native troops. The conditions under which the 
troops were serving were such as are supposed to be favourable to the 
genesis of remittent fever. High steep mountains separated by narrow 
valleys, a hot sun by day, cold nights, heavy dews, and occasional heavy 
storms, drenching men bivouacking without tents. He had no doubt 
that a few years ago all these cases would have been returned as remit- 
tent fever, and by many medical officers even now. He thought that, 
pending further investigation, the term typho-malarial as recognised 
by the American nosology might be used provisionally and as a matter 
of convenience. 

It was clear that cases such as had been quoted by Dr. Squire could 
not be examples of the same disease, and that further observations were 
required. He considered that the term typho-malarial did not imply a 
belief that enteric and malarial fever were combined, the typhoid state 
being common to many diseases. He might say in answer to a previous 
speaker as to how Government might reduce disease on service that the 
results of recent expeditions had been most instructive in many ways. 
The first had been fitted out regardless of expense with the result that the 
native troops and followers had been much more healthy than the average 
of men in cantonments, although they were constantly marching through 
deep snow, and had to endure very much on the country through which 
they pass. The second expedition gave similar good results for the 
native troops; but the British troops, especially the 1st King's Royal 
Bifles, who were young troops fresh from England, and under unfavour- 
able circumstances, suffered severely, giving 1,690 admissions per 1,000 
per annum as against 525 per 1,000 for the native troops. It was also 
interesting to know that this last expedition lost more men at the hands 
of the enemy than from disease. Where there is high jungle tableland, 
the fever, although very general, yields to treatment, and the mortality 
is very low. If there is much damp and exposure the type of the disease 
from biliary complication seems to change, and it becomes more con. 
tinued and more fatal, and requires the most careful nursing while 
the convalesence is prolonged and the recovery retarded, and without a 
complete change of climate the sufferer is rarely fit for active service. 

Brigade-Surgeon Robert Pringle, Her Majesty's Bengal Army, 
said : — The question of the increase of enteric fever in India is one which 
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must be studied with reference to the physical aonditicnu of tin h.ahli 
Meerut was an instance of good drainage from good Water] 
terrible lire valence of malarial fever from the inundation at blu Bona] 
water; hero enteric fever is naturally less, though ordinary malaria is 
more prevalent. In Lucknow, where these conditions differ and every 
facility is available lor soil and water pollution, we have tree enteric 
fever in its highest prevalence. 

The game of lawn -tennis, from the conditions under which it is 
enjoyed, is most favourable to the ordinary form of malarial fever, the 
severity depending on the state of the secretions: if the patient is 
temperate and in good health, the attack, if taken at once, is invariably 
slight ; if, however, there is chronic biliary derangement from intemper- 
ance or other cause, then it is complicated with dysentery and afterward- 
with abscess. i the liver. The febrile disease* i.C m.i >]>■ mi sen he 1 1 > ■ [ ».- 1 j ■ I 

on temperatures of as low as 20 11 of froBt. 

Brigade-Surgeon T. Manns ell said:— I wish to speak not tt b 
scientist or as a statesmen, but as a political sanitarian, as n V :. 
of enteric fever in India. I spent the greater part of the year 1861 ia t > ■ - 
Qnariier Latin, in Paris, and saw a great ileal of enteric fever there ; on 
going to India, in 1862, I failed to recognise the same disease, except in 
n few mild and doubtful cases; I mean the disease did not exist to 
any appreciable extent there. In reply to Surgeon-GoneiM I 
question, what can lie done to further protect our troops in cantonment* 
or elsewhere, I should like to say that whatever else we may do we 
should at once attend to and improve the rnnsi rvancj in our 
have but recently returned from a tour of service of 5} yew 
and during that time I did duly in most of our large Btetioi 
Ifeeritt and Lucknow, and I found that though theoretically th 
conservancy may he good that practi cully it, to say the lea 
faulty ; on examining it one finds that little or no dry earth is used, the 
receptacles and fillb carts are broken or leaky, and (lie I 
which the filth is thrown are not attended to. Regulations - 
tilth trenches should be within 300 yards of barracks ; that is too olose. 
The great blot in the conservancy of India stations is the "trench 
system." These trenches exist for bazaar people, punkah, and tlierumnt i- 
dote coolies, and workmen of all descriptions, and tln.se trenches flat t tfl 
about all over the stations become in the rains simply quagmires of 
decomposing filth. The native troops have nothing but treni hi 
latter arc usually so far from barracks that the men, especially on dark 
wet nights during the rains, will not go bo far, but meralj 
nearest nullah. The result need not he described. The bazaars in can- 
bonmenit are overcrowded to a very great, extent, and I heir sanitation i- 
very bad. One point I should like to draw marked attention in is the 
fact that the sanitary officer is the cantonment magistrate. Nominally 
the Deputy Surgeon-General is the sanitary officer, but bis time in ton 
much taken up with other duties, and prael ieally the cantonment magis- 
trate, a combatant officer, without any special training, is the health or 
sanitary officer of the station. A medical officer should be special!] mU 
off as Banitary officer in our large stations, and then matters would be 
very much improved. 

Surgeon- Major G. S. Robinson, Scots Guards, said:— Typbo- 
malarial fever is, a disease worthy of more investigation. ' In 
has alluded to its occurrence in American nosology, implying I 
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not occur in our own nomenclature, whereas it lias recently been 
i: oconrred frequently in recent Efjvjttinji etnu| ■ 
■ ontely describee ir- character. It does not. hotvever, seem 

lO me a acipnt.ilir: term, ■•- u ctiinLiniU].,;-, n!' |u,. ^invinV Ih.i- Jm-- 

constitute a separate disease. 

That it differs from ordinary enteric fever in important respects 
is undoubted ; especially as to prolonged intubation mid prolonged 

Bee. On the return Of troops from Egypt in 1881 - 
occurred three or fonr months after exposure to tho disease. 01' course 
it is difficult tn certify that there has nut been recent contamination. 
l'nt :i vi.m] cases occurred where this did not appear to bo the case. 1 
believe the fact was noticed at the time by the head of the Statistical 
Department of tbe Army. 

Another point in. which the disease differs greatly is in the occurrence 
of an intermittent fever iu which the temperature rises two or three 
i v night, after it has fallen, as in tho ordinary enteric fevor- 
Altujicthcr it sccma to me that the exact origin, nature, course, and 
RMttnsat *r« well worthy of more attention from military surgeons ; 
more especially as it does not appear to be recognised ns u separate 
the text hook* 1 have consulted, though so mentioned in onr 
official nomenclature. 

Dr. Godfrey (U.S. Murine Hospital Service) *uid: — I wish in refei 
to the legitimacy of " typho-malaria" as a name. 

A series of casus observed in the hospital of which 1 have charge, in 
which tbe typhoid fever was interfered wil.h so as bo cause suspicious 
of mixed disease, showed by cnl lure- methods, and microscopic mrMnirtflr 
lion that tho patients were all invaded by I he bacillus of Ebeith t.uil t b ■ • ■ 
plaemodnm of Savaresse. These patients were all from one floor, hod 
drunk the same water, anil been subjoetcd to the same miasm. 

In America those places are most exempt from typhoid fever thai 
■ I with rain-water held in underground cisterns. 

Brigade-Surgeon Henry Skey Mnir, Nerlical Staff, said :— 
T_i -phu-mal:LT'i:il mny or may not be a good name, but for the safety of the 
i.liliir we should do well to look at doubtful cases as belonging to the 
graver (or enteric) fever At Meerut, during this year, iu April and 
Mav, there were 16 cases, with nine dentin, amongst the troops, besides 
the case* of two ladies and one officer, all terminating (Molly. The 
:;:;.. of deaths would point to the probability of the disease being tine 
■ 

Now as to prevention. Defective couservaucy being one of the 
known causes of enteric, it must be grappled with, sooner or later, by 
Government, us locnl authority is not sufficient, Trom want of money. 

: !llt another source, it is of paramount importance to look 
to wells more carefully. Al a hill station, of which I have 
in tjbnfge, there is an annual outbreak of enteric which, in mj individual 
opinion, is contracted on tho march up from Saharanpore. from water 
drawn from wells contaminated by natives. 

Milk has not been referred to during the discussion. Imt notmldariag 
ttot an undoubted cause, something must be done towards a pure milk 
supply, and an experiment is now being carried on in Bareillj (wtwre 

enteric has been for some time prevalontl, by :\v i.'stnblish 

farm, the results of which will b« watched with interest. 



His 
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Professor Ca.yley said:— Oi" ■!' the <;:'■■(■. -, ■ ■' qffw 

'..-.. and other diseases which probably depend upiyii Tin' miiv- 
ihi!-ri"ii ,.[ a definite poison into the system, ia by means of the dost 
carried in ihe atmosphere. This applies to India and nearly all Oriental 
countries. Everywhere in the Ei>st the people, as a rule, ti^e the open 
fields and nil open spaces as latrines, and the whole atmosphere is always 
more or leaa pervaded by a ftecal smell, depending chiefly upon the 
pUMUnci of actual fecal mutter in the form of dust, which dux ■ 
seasons bl u wa up in clouds and pervades everything, r iiiitnmiu:Uiiiij air, 
food, wells, and souroea of drinking water. 

In India typhoid fever prevails chiefly in the hot dry manl 
the rain, and again in the drying-up months after the rainy season. 

Very probably the present method of dry earth cousersanuj instead 
of open sewers increases this danger. 

One other point with regard to the increase of enteric fever of late 
years. We find now that many more young officers die at fever during 
their first year of service in India than was formerly the case, 
not liijcuLisi- they expose themselves more at outdoor gain, 
tennis, bat they die from safaris fever; and in former Tears 
years ago, there was no such liability to enteric fever among young 

Professor Notter, in reply, said : — Brigade -Surgeon Bl 
myself agree in our conclusions. The figures he gave ogre..' 
mine. I laid very particular stress on the young and r&xntly arrived 
soldier; and especially on the latter condition, which appears to have even 
a larger influence than the age, and as to this I appeal to the figures I 
have placed before you. Surgeon -General Mars ton asks, if disease depends 
on a specific cause, how are we to prevent it. I answer by stui! . 
vironmentof the specific uause. Take the cholera bacillus, we knew it will 
not grow in an acid medium. We know that the stomach is alkaline after 
dialing, and therefore in a condition t j j allow the pu-- 

■ beating of this is to use acid drinks, and not m enter a 
hospital when the Stomach is empty ; future research will tej 

the conditions most favourable to Eberth's bacilli. I wish agai 

attention to the condition of soil, to the presence of anil :., 

moi-nii'L, Mini ;i- a pniel.icul euncluslon to say, dry your soil and endeavour 

to control the Variation in the water-level. I do not think thai 

quoted by Brigade-Surgeon Harvey are really oases of i q 

mortality is against it; the fact of Datives wit suffering i 

uncertain evidence and only from hearsay; they were probablv i 

cases, but of a typhoid malarial nature such as Dr. Godfrey 

about. I could draw attention to the pollution of wells by surface 

washings ns being a cause of enteric fever in India, and Di 

experience bears mc out in this. I have already, I trust, foreshadowed 

Dr. Cayley's remarks in my paper, and in conclusion I beg ■ ■ 

1 fully agree with Dr. atnir in his observations. 

Dr.Davies, in replying, said :— I notice that m . 
appear to endorse the pytnogenic theory of origin, I am a 
thiB, as it is a justification for my bringing forward and dwelling on Ihe 
(act that ihe experience of medical 
ance with the current teaching as to tin necessity of 

■ points I desired to emphasise were bni 

;,.]i.gie!il imv.-ii;;:itii.ni9 tend in show thai then 
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micro-organism responsible for the causation of enteric fever, but several 
differing from each other more or less, though possibly and probably not 
distinct species ; and that this harmonises with the clinical and practical 
experience of every medical officer that there is more than one form of 
fever met with in campaigns and described as enteric, typho-malarial, 
Ac. ; the explanation suggested being that evolution is the factor that 
causes these variations. 

Dr. Squire, in reply, said : — I will first answer the remarks of 
Surgeon Davies, who states that he and I are at one in our idea of the 
origin of enteric fever, except in the matter of terms. But this matter of 
terms is somewhat important, for I believe that more than one disease 
is included in the returns of enteric fever. If we are to call all these 
diseases enteric fever, I do agree with Dr. Davis that enteric fever may 
have a py thogenic origin. But one of the main points of my paper is that 
we do not sufficiently distinguish the fevers which occur in camp, and 
although I am ready to allow that some of the fevers wrongly included 
under the name of enteric fever may have a py thogenic origin, I 
believe that true enteric fever has a specific origin, and is spread from the 
siek to the healthy. 

Surgeon Davies has mentioned that at Soak in, in 1884, there was 
no enteric fever, whilst in 1885 it did occur, although in both cases 
condensed water was used. 

I am not aware of the conditions in 1884, but in 1885 the regimeut 
which showed the first cases of enteric had come from Cairo, where 
enteric fever existed, and spread later to the other troops. Thus, we do 
not require to suppose that enteric fever originated de novo at Suakin. 
My post mortem examinations, however, showed clearly that there was 
more than one morbid condition being returned as enteric. 

This leads me to say a few words on the subject of typho-malarial 
fever which has been brought up by several of the later speakers. 

I agree that the term might be a useful addition to our returns if 
we can first decide on its definition. At present it is used by different 
men to describe several distinct morbid conditions. 

The nomenclature of the Royal College of Physicians places it 
under the heading of enteric fever, as a variety of enteric fever. My 
belief is that the term should be restricted to cases of malarial fever, 
which simulate enteric fever in their symptoms. True enteric fever we 
know may be modified by a malarial cachexia, especially in the way of 
prolonging the incubation and protracting the convalescence, but for 
this no new name is required. The disease is still enteric fever, and if 
we wish to record its complication with malaria we may call it malarial 
enteric fever. But when a disease is almost indistinguishable in its 
symptoms from enteric, though due to different causes and presenting 
different pathological changes, it may be well to distinguish it by some 
separate name. That such a fever exists is proved by my observations at 
Suakin, as well as by the experience of so many medical officers in India. 
If we can restrict the term of typho-malarial fever to these cases, by all 
means let us adopt it, but at present its use without proper definition 
only serves to increase confusion. I endeavoured to give a clear 
definition and clinical history of this disease in the International Medical 
Journal for April 1887. If, as I suppose, typho-malarial fever differs from 
enteric in its cause and in its spread— for typho-malarial fever is not 
infectious, and enteric is — it is important that these fevers should be 
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differentiated. Do not let us go back to the old idea of a hybrid disease, 
or suppose that a new disease is produced by the poison of enteric fever 
combined with that of malarial fever. I am glad to have so many 
endorsements of my contention that camp fevers still include conditions 
as yet imperfectly understood. 



Friday* 14th August 1891. 



♦•» 



The Chair was successively occupied by 
The Vice-Presidents of the Section. 



Prophylaxie do la Tuberculosa Pulmonaire ; Mortalite par Phtisie 

dans l'Armee Beige. 

PAR 

le Docteur V. Logie, Medecin de Regiment au 3 me Landers, Bruges. 
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Au moment ou le Congres examine les " Conditions hygieniques 
des soldats dans les garnisons," je prends la liberte d'appeler voire 
attention sur le plus grand fleau de la pi apart des armees en temps de 
paix, la tuberculose pulmonaire et sur ce qu'il y a de mieux a faire, a 
mon humble avis, je ne dirai pas pour Pextirper, mais pour en attenuer 
les ravages autant que faire se peut. 

Ces ravages, quoiqu'on puisse dire, ne sont pas assez connus, non 
pas par les medecins, mais par ceux que les medecins doivent inspirer 
et de qui emanent les mesures ou les ameliorations que nous recom- 
mandons. 

Lorsqu'on cherche a ameliorer les conditions hygieniques du soldat 
je erois que s'il est necessaire de se preoccuper de toutes les maladies 
et epidemies qui peuvent so declarer en temps de paix, des mesures 
a prendre a Toccasion d'une guerre qui peut eclater, il est tout aussi 
necessaire, urgent meme, de se preoccuper de la gravite et de la pro- 
phylaxie d'un mal, qui est, pour l'armee surtout, une peste incon- 
testable, universelle et permanente, et, qui ne nous emeut peut-etre pas 
sufTisiiinment, precise" ment parcequ'elle est permanente, et a cGte* de la 
quelle toutes les autres maladies des armees ne viennent qu'en seconde 
ligne, quelque digues qu'elles soient de notre attention. 

Permettez moi, done, d'indiquer les mesures sur lesquelles il v a 
lieu, me semble-t-il, d'insister particulierement en vue de cftnibattre ou 
d'attenuer le mal en question, dont je commencerai par etablir la 
gravity dans Tarmee Beige, d'apres une statistique de 30 ans, dressee 
|>ar rinspeetion generale du Service de Sante de l'Armee. 
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Depuis 1862 la mortality par phtisie dans les hdpitaux n'a jamais 
ete inferieure au cinqui&me, a presque tou jours attefnt le quart, et a 
meme depasse le tiers de la mortality generate. 

De plus, a cote des phtisiques qui meurent dans les hftpitaux, il y 
en a quantite d'autres qui sont pensionn£s, et vous savez ee qu'il advient 
de ees derniers. Ne succombent-ils pas tdt ou tard a la tubereulose ? 
Autant vient done les considerer comnie morts. 

En faisant le releve des dechets, a ce point de vue, nous sommes 
en droit de declarer que la perte totale par tubereulose pulmonaire que 
subit annuellement Varmee Beige depuis 1868 — la statistique ne donne 
pas les reformes pour phtisie avant 1868 — h'i jamais ete de moins d'vn 
quart, a depasse plusieurs fois le tiers , et mime la moitie de la 
mortalite ginirale, et, cela, sur une population triee, choisie ! Le 
nombre d'hommes refuses annuellement, allant constamment en aug- 
mentant, etait en 1889 — derniere annee de la statistique — de 190 sur 
1,000 homines visites ! 

De meme qu'il y a moins de malades et de morts en general 
qu'autrefois, il y a aussi moins de deces par phtisie ; mais ces deux 
diminutions sont loin de marcher de pair. Depuis 1868 la diminution 
de la mortalite generate est de 62 pour 100, alors que le dechet 
par phtisie n'a diminue que de 16 pour 100. En d'autres termes, au 
lieu de 100 homines, par exemple, mourant en 1868, a la suite de 
toutes les maladies prises indistinctement, il n'en meurt plus que 38 en 
1889, tandis que pour 100 hommes succombant a la phtisie en 1868 on 
en perd encore 84 actuellement par cette affection. 

II arrive certainement a tous les medecins de voir avec surprise ou 
avec stupefaction la phtisie s'attaquer a des personnes qui, sous tous les 
rapports, leur paraissaient etre les dernieres sur les quel les le fleau dut 
s'abattre. Soyez persuades, MM., que cette doulou reuse stupefaction 
est particulierement resen^e aux medecins niilitaires. 

Nous avons lieu de croire cnie ce qui existe dans l'armee Beige 
se passe a peu pres dans les autres armees. Dans tel pays on reforme 
ou Ton eloigne un peu plustdt que dans tel autre ceux que menace la 
tubereulose, et les statistiques peuvent bien, de ce chef, reveler quelques 
differences, mais la vie militaire, en temps de paix, offre, pour ainsi dire, 
partout les inemes dangers, au point de vue dont il est question, et, dans 
tous les cas, donne particulierement et largement prise a la phtisie. 
II y a la une situation d'ordre ou d'inter£t g6n6ral ou international, 
surtout par ce temps de service militaire de plus en p!us universel. 

Que faire, que peut Thygiene militaire conti-e ce mal si ivpandu ? 
Ne nous attribuez pas d'illusions et permettez que, sans entrer dans des 
details, ni meine dans la discussion des causes, sans meconnaitre les 
tentatives geniales et autres de prophylaxie de ces derniers temps, sans 
perdre de vue Tinfluence que la politique elle-meme exerce indirectment 
sur le bien-etre du soldat, permettez que nous vous presentions 
immediatement nos conclusions ou vous indiquions les mesures que nous 
conslderons comnie les nieilleures ou les moins inijwirfaites. 
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I. Ecarter plus severenient que jamais du service actif tous les 
homines qui paraissent faibles de complexion. Tenir compte, plus que 
par le passe, de Taptitude aux services auxiliaires. 

II. L'encombrement, qui vicie Fair dans sa compositiom chimique 
et microbienne, etant la caracteristique inevitable de 1' habitation du 
soldat, en neutraliser les effets le plus possible. 

Depuis long temps on a compris qu'il n'est pas bon que la troupe 
n'ait qu'une chamVre a habiter, laquelle, etant toujours occupee, ne 
pent jamais etre parfaitement aeree, nettoyee ou desinfectee eomme elle 
devrait Petre. On a commence par creer des salles de lecture ou des 
refectoires a part. Nous croyons que, quelque soit le cube d'air, Pavenir 
est a- la separation ou a la creation de locaux distincts pour le jour et 
pour la nuit, indice des premieres lueurs d'hygiene chez tous les peuples, 
preoccupation du simple particulier, de tous les hommes au sortir de 
la misere. 

L'acces des chambres a coucher £tant interdit le matin, le plustot 
possible, elles seront largement ventilees jusqu'a Pappel du soir, beau- 
coup mieux qu'elles ne peuvent Petre, aujourd'hui, par les systemes de 
ventilation les plus perfection n^s. 

L'atmosphere des salles occupees, le jour, sera renouvelee de meme 
pendant la nuit. 

Les salles ou couloirs d'ablutions seront adoss£s ou contigus aux 
susdites chambres, on plus a proximity qu'ils ne le sont generalement. 

III. Instituer un prix d'hygiene ou de proprete — proprete* du 
corps, du v&tement et de Phabitation — honore* a Pegal du prix de tir et 
des plus belles distinctions ou recompenses. 

IV. Le soldat etant particulierement expose* aux refroidissenients, 
c'est en supprimer ou attenuer une cause essentielle que de le vetir de 
telle f aeon que son v£tement— a part la capote ou le manteau — ne soit 
pas a-peu-pres le meme au cceur de F6t6 comme par Phiver le plus 
rigoureux. 

V. Ameliorer sa nourriture et la varier plus qu'on ne le fait 
generalement. Laisser au soldat le benefice realise par les fournisseurs 
intermediaires. 

VI. Laisser le moins longtemps possible a la caserne en remplissant 
rapidement les forinalites administratives et y isoler plus qu'on ne le fait, 
les militaires proposes pour la reform e a cause de phtisie. 

VII. Le medecin en faisant la visite generate, recherchera, non 
seuleinent les veneriens et les galeux, mais portera surtout son attention 
sur les hommes que lui paraissent maigrir et palir depuis quelque 
temps. 

VIII. Faire comprendre aux homines, autant que faire se peut, 
que, si la vie militaire fortifie, retrempe et assouplit le corps, elle 
expose particulierement a certaines affections et notamment a la phtisie, 
dont il faut se garer en evitant les exces, la malproprete, Pinconduite, les 
mauvaises nuits passees a la salle de police, en un mot, tout ce qui ce 
affaiblit le corps et donne plus de prise au mal en question. 

IX. Cela nous conduit a la mesure ou au motif qui est la justifica- 
tion meme de notre humble communication, e'est la necessite de 
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dissiper l'ignoranec du mal, de faire sortir la verite du milieu trop 
restreint ou trop special oQ elle est confinee. II faut qu'elle soit eonnue, 
appre*cie*e davantage par ceux-la memes qui sont appeles a voter ou a 
accorder les uiesures ou les ameliorations recommandees. On aurait 
grandement tort de croire que, parceque les faits et les chiffres, comme 
ceux qui j'ai cites, out deja figure avec plus ou moins d'exactitude dans 
des journaux de medecine et autres, de croire, dis-je, que cette inortalite 
par phtisie dans l'armee soit sufiisamment eonnue. 

La verite est non seulement ignoree par les plus directement 
interesses, les soldats, mais j'ai pu me convaincre que parini des 
hommes tres instruits et consciencieux, parmi ceux-la meme, par exemple, 
qui a titre de de'legues civils doivent statuer sur l'admission ou le rejet 
des miliciens, il en est plus d'un qui a ete stupefait devant la petite, mais 
lugubrc statistique qui precede, et que meme plus d'un confrere 
excellent, instruit, sincere — je ne parle pas de ceux qui savent tou jours 
tout — m'a franchement avoue son 6tonnement. On connaissait plus ou 
moins le mal, mais on ignorait qu'il fut si grave. 

Des lors n'ai je pas raison de croire qu'il faut saisir toutes les 
occasions pour mettre en lumiere les ravages de la tuberculose dans 
Tarmee ? J'ai cru faire de bonne hygiene en essayant de donner a 
cette verite la publicity, la consecration d'un Congres. S'il peut en 
resulter quelque bien pour nos semblables, jK)ur ceux surtout qui 
dependent leur pays, j'estime ne pas vous avoir fait perdre votre temps, 
ni vous avoir detournes de votre mission. Et pour vous dire toute ma 
pensee, je crois qu'etant donne le caract^re universel de la frequence 
particulierement redoutable de la tuberculose dans l'armee, le Congres 
ferait ocuvre sage, bumanitaire et 6minemment hygienique en £mettant 
le vo3u que le mal sur lequel nous sommes tous d'accord, et si possible 
les mesures a prendre — celles qui precedent ou autres — soient portes a 
la connaissance de qui de droit : 1° de ceux que decident de l'admission 
ou du rejet des miliciens ; 2° de tous ceux qui, grands et petits, ont 
voix au chapitre, quand il s'agit du casernement, du vetement, de la 
nourriture, en un mot de l'hygi^ne de la troupe. 
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DISCUSSION. 

Dr. von Color, Director-General, Medical Department, German 
Army, eagte :— Den vorgetragenen Principien kann ich mich im Allge- 
meinen nur anschlieBeen. Die Schwierigkeit liegt nur in der Ausfuhrung. 
Die Wissenschaft reicht noch nicht aus, um zu sagen, welcher Soldat iet 
nur schwachlich und wird sich gut cntwickeln und welcher ist tuberculos ; 
das ist rechtzeitig schwer und oft gar nicht feetzustellen. Zur Vermei- 
dung der Ansteckung ist in der deutschen Armee im Prinzip alles 
Erforderliche angebahnt, die gross to Reinlichkeit wird erstrebt, die 
Montirungsstucke werden desinficirt, die Soldaten werden gewohnt, in 
mit Wasser gefiillte Spucknapfe zu spucken u. s. w. Seit lange wird dieser 
Angelegenheit wissenschaftlich und administrate die grosste Aufmerk- 
samkeit zugewendet und ist in voller Verbesserung, wie die Brfolge 
bereits zeigen. 

t p. 2258. H 
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Dr. Kirchner, Surgeon-Major, Prussian Army, Hanover, sagte : — 
Die Frage der Verbreitung der Tuber kulose muss meiner Ansicht nach von 
zwei Gesiclitspunkten in Angriff genommen werden, oinmal mussen die 
Leute in den erstcn Monaten der Dienstzeit genau iiberwacht werden, 
und zweitens muss dafiir gesorgt werden, dass der Auswurf sicher 
desinficirt werde. 

Es ist mit Sicherheit nachgewiesen, dass die grosse Mehrzahl der 
Tuberkulosen im ersten Dienstjahr, ja im ersten Vierteljabr der Dienst- 
zeit stent. Man muss also nicbt nur bei der Aushebung und Ausstellung 
die Mannschaften genau untersuchen, sondcrn auch weiter im Auge 
behalten. Es ist meiner Ansicht nach erforderlich, sie alle 14 Tage zu 
untersuchen, und vor allem die Leute genau untersuclien, die Husten und 
Auswurf haben. Sie mussen baldmoglichst der Lazarethbehandlung 
zugefuhrt werden. 

Sodann muss der Auswurf ins Augo gefasst werden. Die "Wege, 
welche der Tuberkelbacillus wahlt, konnen dreier Art sein. Impfung, 
Aufnabme mit der Nahrung und Einathmung. Was die Impfung 
betrifft, so ist ja bekannt, dass sich die Tuberkulosc haufig an Ver- 
letzungen anschlicsst. Ich erinnere z. B. an einen Fall, wo ein junges 
Madchen, welches Ohrringe von eincr phthisischen Yerwandten geerbt 
und ohne Desinfcction angelegt hatte, cine lokale Entziindung am Ohr 
und alsbald allgemeine Tuberkulosc bekam. Dann sind auch die FaHc 
nicht selten, wo Lazarethgehiilfeji und Krankenwarter beim Reinigen der 
mit Sputum gefullton Glaser, dieselben zerbrechen, sich schneiden und 
an Tuberkulosc erkranken. Ich konnte noch vicle Beispiele von 
derar tiger Infektion anfiihrcn. Es ist klar, dass hier doch auch der 
Schwerpunkt auf den Auswurf zu legcn ist. 

Zweitens kommt die Aufnahme der Tuberkclbacillen durch die 
Nahrung in Betracht. Milch, auch Fleisch sind nicht selten tuberkulos, 
viel hriufiger, meiner Ansicht nach, als man gewohnlich annimmt. 

Yor allem aber findet die Ansteckung durch Einathmung statt, und 
das kommt in der Weise zu Stande, dass der Auswurf zertreten, 
verstiiubt und mit dem Staube eingcathmefc wird. Tuberkelbacillen 
sind ja ausserordentlich widerstandsfahig gcgen das Austrockncn und 
konnen sich also lange Zeit hindtirch infektionsfahig erhalten. Eg kommt 
also meiner Ansicht nach Alios darauf an, den Auswurf zu vernichten. 

Die grosso Resistenz der Tuberkelbacillen macht jedoch grosse 
Schwierigkcitcn. Die Tuberkelbacillen widerstehen nach den Unter- 
suchungen von Stabsarzt Jaeger der 50 °/ Kalkmilch, nach Laplace 
auch der 5 / o Carbolsaure und dem 1 °/oo Sublimat. Es kommt hinzu, 
dass es kostspielig ist, bei einer so langwierigen Krankheit wie die 
Tuberkulose den Auswurf chemikalisch zu desinficiren. Auch ist das 
nicht ungefahrlich, den Ej*anken laDge Zeit hindurch so gefahrliche 
Mittel, wie die Desinfektionsmittel sind, in die Hand zu geben. Man 
neigt sich daher auf vielen Seiten der Ansicht zu, dass man vom Desinfi- 
ciren dcs Auswurfs iiberhaupt Abstand zu nehmen habb. Dies halte ioh 
aber fur ganzlich unzulassig. 

Dcnn ich habo ans den Berichten der Preussischen Armee den Nachweis 
gefiihrt, dass dio Lazarethgehiilfen 3 mal mehr, die Krankenwarter in noch 
hoherem Grade der Tuberkulose ausgesetzt sind als die iibrigen Soldaten. 
Dies ist auch in anderen Armeen, z. B. der franzosischen, der Fall. "Wir 
haben aber meines Erachtens die Pflicht, die Leute, welche unsere 
Soldaten pflegen, gegen Ansteckung ganz besonders zu schutzen. 
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Es ist bei una vorgoschrieben, die Speigliiser darch Ausspiilen mit 
kochendom Wasser zu rcinigen. Dies halte ich aber fiir nicht geuiigend. 
Denn das Wasser, welches die Warter aus dor LazarethkUche empfangen, 
ist nicht mehr heiss, wenn os mit dem Auswurf in Beriihrung kommt. 
Ansserdem ist der Answnrf so z*ah und klebrig, dass or sich durch Aus- 
spiilen nicht aus den Grliisern ontfernen liisst, sondern dass man die Hande 
zn Hiilfe nehmen muss. Nun ist ja den Lazarethgehiilfen vorgeschrieben , 
sich nach jeder Handreichung zu desinficiren. Allein Gewohnheit an 
die (xefahr macht gleicbgiiltig gegen dieselbe, auch kommt Bcqueinlich- 
keit hinzu. Die Desinfektion untcrbleibt daher moistens, und so ist die 
Ansteckung moglich. 

Wir brauchen aber gar nicht die Hande in den Schoss zu legcn. Es 
giebt eine sehr eiufache Art der Sputum-Desinfektion. Man braucht deu 
Auswurf nur zu kochen, um dio Bacillen sicher zu vernichten. Ich habe 
gefunden, dass 10 Minuton langc Behaudlung dcs Auswurfs mit 
stromendem Wasserdampf hierzu genugt. Und ich liabe einen sehr 
einfacheu und billigen Apparat angegeben, mit dem der Auswurf in den 
Lazaret hen leicht zu vernichten ist. Er ist dem ruhmlich bekannten 
Soxleth'schen Milch- Koch-Apparat nachgebildet. Es ist ein ziemlich 
grosser Blechkessel mit zwei Eiusiitzen, deren jeder 5 Spuckglaser 
aufnehmen kann. Bringt man die Spuckglaser J Stundo vom Anfang 
das Dampfens ab hinein, so ist alien Anforderungen genugt. Ich habe 
tuberkuloscn Auswurf vor und nach der Desinfektion Versuclisthieren in 
die Bauchhohle eingespritzt. Vor der Desinfektion fiihrte der Auswurf 
sicher in ± bis 6 Wochen den Tod herbei, wahrend die mit dem desin- 
iicirten Auswurf geimpften Thiero gesund bliebon. 

Man muss meiner Ausicht nach derartige Apparato in Krankenhiiuser 
und Lazaretho einfuhren. Lhr Preis — etwa 1 Pfund—spricht nicht 
dagegen. Er ist wahrhaftig gering im Vergloich zu dem Segen, den er 
zu bringen im Stande ist. Der Apparat ist durch das Wohlwolien dcs 
Koniglich Preussischen Kriegsministeriums zur Priifung zugelassen 
worden; in den Lazarethen in Hannover und Minister wird derselbe 
gepriift und hat sich vorzuglich bewiihrt. Ebenso wiirde die Eiufiihrung 
dieses Apparates in Kasernen von der segensreichsten Bedoutung seiu. 

Dr. Jules F£lix 9 Hon. Physician to His Majesty the King of the 
Belgians, drew attention to a point which appears most important. It 
is not enough to take all necessary measures to destroy or extirpate 
tuberculosis from armies, but it is also necessary to close all doors by 
which it can enter. 

In Belgium the law directs that in the case of feeble constitutions, 
without tuberculosis being evidently manifested by lesions, the recruits 
shall not be accepted in the military service, but bo put back for a time and 
subsequently re-examined by the civil doctors appointed by the recruiting 
council for that purpose. 

If it is not easy to diagnose phthisis in an individual whom the 
physicians of the council of recruiting do not know, and if there are no 
positive signs of the second or third stages of phthisis, it becomes much 
more difficult, sometimes even impossible, to diagnose it in its first stage. 
On the other hand, it often happens that recruits who have been put back 
by the physicians on the ground of weak constitution seek to aggravate 
their symptoms in order to get definitely rejected by that branch of the 
army to which such recruits would be appointed. Others, who desire a 
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military career, seek to conceal their symptoms in order to enter the 
army, in which case the family doctor could give most valuable opinions 
to the recruiting council. Here we see grave consequences, the entrance 
to the army of tuberculosis which results from this state of things, 
and to which the attention of the civil and military authorities should be 
directed in order to absolutely keep out of the army those young fellows 
in the first stage of phthisis. There is another point which is not 
sufficiently brought forward, and that is the method of propagation of 
phthisis by washing soldiers' linen. In most armie3, soiled linen is washed 
in cold water, from which it follows that a single pocket-handkerchief 
stained by tuberculosis matter washed in cold water and thrown among 
other linen is sufficient to contaminate the whole of the soldiers' clothing. 
It appears, therefore, that the linen should be washed in steam at 100° C. 
for the bacillus to be destroyed. 

Dr. Hambleton, President of the Polytechnic Physical Develop- 
ment Society, said : — I have listened with great pleasure to Dr. Logic's 
very important paper. The subject with which it deals is one of the 
most important, if not the most important, that could be brought before 
this section of the Congress. Daring the five years 1880-84, there were 
6,749 admissions into hospital of tubercular disease (331 deaths, 1,063 in- 
valids sent home from abroad, and 2,356 finally discharged) from the 
British army. I give these statistics because they clearly show the 
serious drain which consumption causes in our army, and the urgency for 
the adoption of any measures that will put an end to it. 

Dr. Logie makes some very important suggestions towards the 
attainment of that object. In calling attention to the necessity for 
the admission of men of good physique, to the regular medical inspection 
of the men, and to the good hygienic state of their habits and surround- 
ings, he points out the directions in which measures must be taken to 
effectively secure the prevention ol consumption in military life. I should 
like to make some observations on these points. And first with reference 
to the physique : the standard adopted in our army as regards recruits 
is unscientific and bad, it does not recognise the fact that the girth of the 
chest increases with each inch of stature, and it is much too low. Brents' 
medium standard ought to be the minimum required of every man who 
is placed upon the effective list. It is no objection to say we cannot obtain 
a sufficient number of recruits possessing that standard, because, as I 
have shown at the Polytechnic, it is easy to develop the men up to it. 
The average increase of the chest girth of 100 members of our society 
was 2 inches, that of the third class being If inches, the second 2 J inches, 
and the first 3$ inches. The gold medals of the society being given to 
members who had obtained an increase of 6J, 5, and 4f inches respec- 
tively. It is clear that the increase of the girth that has been obtained 
by men engaged from 8 to 12 or more hours daily in such occupations 
as printers, compositors, tailors, clerks, watchmakers, carpenters, 
drapers, &c. can be very easily obtained by our soldiers. I must point 
out the fact that this development has not been obtained by gymnastic 
training. True physical development consists in ascertaining the ten- 
dencies of all the conditions to .which our bodfes are subjected by their 
habits and surroundings, and in the application of that knowledge to our 
own protection and advantage. 

If, therefore, we cannot obtain the recruits possessing the required 
standard we must develop them up to it. 
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Medical inspection should be directed to the ascertainment of the 
chest-girth, the range of movement, the vital capacity, and the power of 
inspiration and respiration at certain fixed periods of, say, a month, and 
those observations should be recorded. 

I would point out that Hutchinson's standards are much too low, and 
that the range of movement should be not less than 4 J inches. There are 
in our army many conditions that are very injurious to the soldiers' health. 
I emphatically agree with Professor Welch, of Netley, that consumption 
in the army is directly produced by the conditions to which he refers in 
his splendid work on consumption in the army and the inferior physique 
of the men. I am satisfied that it is easy to practically put an end to this 
disease in the ranks, or, in other words, to stamp out consumption in the 
army, and I hope that Dr. Logie's paper and the discussion before this 
section of the Congress will cause the authorities of all nations to take the 
necessary measures for that purpose. 

Surgeon-General Dr. W. J. de Meyer said :— The several mea- 
sures which are mentioned by our honoured President and by the 
author of the paper are taken in the Dutch army, and this with the most 
satisfactory results. 
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Tentes et Baroques. 

PAR 

Monsieur le Docteur Duchaussoy, agreg6 de la Faculte de medecine 
de Paris, Fondateur de P Association des Dames Franchises. 
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Lequel des deux est preferable, comme moyen iV hospitalisation 
temporaire, de la tente ou de la baraque ? 

Les perfectionnements que ces deux systemes d'hospitalisation ont 
re^us dans ces dernieres annees, rendent la response difficile, si on ne 
consid&re que les avantages et les inconvenients de la tente et de la 
baraque, apres qu'elles ont ete montees. En effet, au point de vue de 
Pantiseptie, de Pe'galite de la temperature, de Paeration, et de la 
resistance aux agents atmosph£riques, on peut arriver a des resultats a 
peu pres de meme valeur, soit a Paide de la tente, soit a Paide de la 
baraque. 

Cependant, il faut remarquer que le renouvellement constant de Pair 
est plus assure avec les tentes, a cause de la permeabilite do la toile, et 
que la disinfection des tentes, construites en fer et en toile, est plus 
facile et plus prompte que celle des baraques en bois ou en carton. 

Mais quand il s'agit (Pinstaller ces deux especes d'abri, il faut 
convenir que s'il est vrni qu'on a plus generaleinent sous la main les 
materiaux de construction des baraques, il est plus difficile de les edifier 
avec tons les soins que Phygiene reclame. 

La tente, au contraire, est plus facilement transportable, plus legere, 
moins dispendieuse et se monte plus promptement. 
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1/ Association des Dames Francaises a prefere le syst&me des 
tentes ; mais enrfaisant subir d'importants changements aux modules qui 
ont ete employes jusqu'ici. 

Ces changements ont pour but de repondre a une destination 
spe*ciale. Les tentes de P Association no constituent pas des ambulances 
temporaires sur le champ de bataille ; elles doivent £tre des h&pltaux 
auxiliaires, loin des champs de bataille. Ces h6pitaux doivent le plus 
souvent rester plusieurs mois sur le inline terrain, cependant il serait 
facile de les demonter et de les transplanter, si le terrain primitivement 
choisi devenait malsain. 

La tente qui sert de type a ces h6pitaux auxiliaires a ^te exposes a 
Paris en 1889. 

Nous avons decrit alors tons les details de sa construction et de son 
amenagement, avec un mobilier tout en fer ; nous ne reproduirons pas 
ici ces details, mais pour permettre d'appr£cier les resultats pratiques 
que cette tente peut donner, nous en rappellerons les dispositions 
essenti elles : 

Chacune des cinq tentes qui composent n6tre h6pital a des parois 
doubles, laissant entre elles un intervalle d'un ni&tre. La tente est 
longue de 18 metres, et son ossature entierement en fer, plein on creux, 
suivant les parties, lui donne a la fois beaucoup de solidite* et de leg^rete* 
il n'y a pas de colonnes qui la soutiennent a Pinterieur. 

Entre les deux toiles il n'existe pas de parquet ; le sol de ce couloir 
a 6t& simplement battu, puis recouvert d'une couche de gravier. Cette 
disposition permet d'6viter la trepidation que donneraient les pas des 
gens de service ; car la majeure partie du service se fait par ce couloir 
qui r&gne tout autour de Pespace occupe* par les malades. 

La monture en fer permet d'augmenter ou de diminuer la hauteur 
de la tente, suivant qu'on Pemploie en ete ou en hiver, ou suivant les 
moyens de chauffage dont on dispose. 

Dans les eirconstances ordinaires, le plafond se trouve a une hauteur 
de 4 metres 50 au dessus du parquet. En hiver chaque malade peut 
avoir 24 metres cubes d'air, si la tente est abaissee; en £te il a 
30 metres cubes si on laisse a la tente toute sa hauteur. 

Pendant Pete de 1889, la tente hopital est restee exposee six mois 
aux tempetes de P£t6 ; elle y a fort bien resiste*. Malgre les chaleurs du 
mois de Juin et de Juillet, la temperature interieure y est toujours restee 
agreable, quoique la tente fut traversee sans cesse par un tres grand 
nombre de personnes. Ce resultat etait du : a la hauteur de la tente ; a 
la ventilation par le faite, et a la resistance que la couche (Pair pe*ripheri- 
que emprisonn^e entre les deux toiles, opposait a la chaleur exterieure. 

Mais on devait se demander si la tente se comporterait aussi bien 
pendant les gelees et les tempetes de Phiver ; s'il serait aussi facile d'y 
maintenir la temperature necessaire aux malades, qu'il avait etc* facile 
d'y eviter Pexces de chaleur et Pair confine en 6te. 

Ces questions ne pouvaient etre resolues que par une experimenta- 
tion serieuse, faite au cocur de Phiver, dans la tente transformee. en 
h6pital reel, et pleine de malades. 
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Cette experience a ete coniniencee le 18 Janvier 1891, dans une 
campagne des environs de Paris ; elle a dure jusqu' au 20 Mars. Les 
chanibres des quatre coins de la tente ont ete consacrees au service ; 
rinterieur de la tente a reeu 13 malades et un gardien ; en tout 
1-1 lits. 

Les resultats du traitenient medical et du traitement chinirsrical ont 
ete cxeellents ; il n'y a pas lieu de nous en occuper ici ; les conditions 
hygieniques et meteorologigues 9 etudiees avec •beaucoup de soiii, puis 
eontrOlees par les lmSdecius et les chirurgiens les plus 6iuinents de Paris 
me sembleut presenter un interet tout particulier. Je vais tticher de 
vous les faire apprecier succinteinent. 

Pendant toute la duree de Pexperience, la temperature de rinterieur 
de la salle s'est maintenue a environ 18° centigrades au dessus de zero, 
me" me quand la temperature exterieure etait tombee a 11° au-dessous de 
zero, com me cela est arrive le 3 Mars. 

L'air compris eutre ces deux toiles, qui for men t le pourtour de la 
tente, ne presentait ordinairement que 5° ou 6° au-dessus de zero ; il y 
a eu cei>endant des variations assez considerables, suivant la temperature 
exte*rieure ; on peut ainsi apprecier le role d'intermediaire regularisateur 
que ce matelas d'air jouait, par rapport a Pair interieur de la tente. 

Les thermometres place's aux sommets de la tente inte'rieure mar- 
quaient une temperature plus elevee que ceux qui etaient au m6me 
niveau que les malades. 

Quant aux observations hygrometriques elles ont confirme ce qui 
avait deja ete reconnu pour les aulres svstemes de tentes a doubles 
parois : L'humidite a toujours ete moder^e a rinterieur, ineine en temps 
de neige et de pluie. 

Comment sefait la circulation de Pair dans la tente? 

Les observations ont ete faites et notees au moyen de feuilles leg&res 
de papier flottunt aux ouvertures du sommet de la toile exterieure, 
c6tc sud et cote nord, et en face du treillage metallique de la toile 
interieure. 

Des feuilles semblables etaient placees dans les couloirs et au-dessus 
d'eux, a lVndroit oil les deux toiles se rapprochent. On a observe que 
le mouvement de l'air se faisait prosque exclusivement de rint6rieur 
vers Pexterieur, a fort peu d'exeeptions pres. 

Dans ces couloirs le mouvement 6tait tres peu appreciable ; mais 

a Pendroit du raccord des deux toiles, le mouvement se faisait de 

« 

rinterieur vers les couloirs et il se produisait quelquefois en sens 
contraire, faisant ainsi va et vient. Dans le bas du rideau de porte, 
l'air penetre du dehors, ainsi que par les innombrables et imperceptible^ 
pores <lu tissu des toiles. 

Le plus petite partie de cot air penetre dans les poeles et en active 
la combustion ; le reste s'echauffe aux parois et se repand dans la salle 
ou ii est mele par le mouvement iiiij>erceptible et continuel. Ce mouve- 
ment ascendant emporte par les treillages les emanations de la salle, 
dans Pespace superieur, au sommet, entre les deux toiles et les ecoule 
ensuite par les ouvertures des deux pignons. 
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Comme il y a dans la tente un va et vient continuel, Fair chauffe 
donne la memo sensation agreable que Fair lies champs dans la belle 
saison, et ne ressemble en rien a Tatmosphere chargee des hopitaux. 

Toutes ces observations ont ete verifiees par le Docteur Gruby. 

BSsUtance de la tente aua: ouragans. 

Un fort ouragan n'e*branlerait-il pas la tente et ne porterait-il pas 
prejudice aux malades ? La tente a parfaitement resiste* a la temp&te 
du 23 Janvier, qui a sevi a raison d'une vitesse de 80 kilometres a 
l'heure a l'observatoire de Montmartre et de 100 kilometres au soniniet 
de la Tour Eiffel ; et personne n'en a souffert. Une simple corde fut 
attach ee aux deux pignons et fixee aux murs voisins pendant cette 
tempfite; on ne fit pas usage des piquets et des contreventements). 

Resistance de la tente d la neige. 
La neige n'a pas sejourne sur la tente ; elle y fondait a mesure 
qu'elle tombait, pendant qu'elle est restee trois jours sur le sol. 

Chauffage de la Tente, 

La tente a ete chauffee jour et nuit par deux poeles caloriferes, 
alimentes par du coke, ou par l'anthracite ; Tun est place* au nord, 
l'autre au sud. La fumee sort par un tuyau qui parcourt la tente du 
sud au nord presque dans toute sa longueur, pour aboutir au pignon 
du nord. L'air n'est nullement vicie par les gaz de la combustion, 
etant, comme on l'a vu, constamment renouvele, doucement et uni- 
form£ment, sans courants nuisibles, de sorte que la respiration des 
malades n'£prouve aucune gene. 

Ce mode de chauffage peut done, a quelques modifications pr^s, 
convenir parfaitement a la tente ; quoique la combustion soit lente, la 
masse et la circulation de Fair sont telles que les malades n'en ressentent 
aucun inconvenient. II est a remarquer, cependant, que inalgre la 
couche d'eau dont ces poeles etaient envelopp^s, et malge Temploi des 
petits paravents, il y avait des moments oil la temperature sVlevait a 
23 degres centigrades aux deux extremites de la salle, pres des ponies. 

Cet exces de temperature, bien qu'il ait ete de tres courte duree, 
peut avoir de graves inconvenients pour certains malades. II faut encore 
noter que les vents violents peuvent produire des oscillations dans le 
long tuyau qui est commun aux deux poeles et qui traverse toute la 
tente. U en resulte que ce tuyau doit etre Pobjet d'une surveillance 
continuelle. 

Tous ces inconvenients disparaissent quand on fait usage du 
chauffage reglementaire de la tente; e'est-a-dire d'un calorifere place 
en terre a l'exterieur de la tente et dont les tuyaux conduisenta l'interieur 
<le l'air chaud ou de l'eau chaude. 

Planchcr de la Tente. 

Pendant l'essai d'hospitalisation la salle des malades a etc* munie 
d'un plancher, pose sur des pieces de bois, qui laissaient un vide de 
30 centimetres entre ce plancher et le sol. Ce plancher etait lav^ tous 
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les jours avec une solution ph^niquee ou une solution de subliuie, et tenu 
dans une pnrfaite proprete\ Si Pexperience avait dure plus longtenips, 
on eut pu le couvrir d'un tapis de linoleum. Nous n'avons eu qu'a nous 
louer de ce plancher simple. 

La question du plancher des tentes se pre*sente sous divers aspects : 
1°. Faut-il un plancher? Peut-on se contenter du sol, en 
prenant certaines precautions contre des germes de inaladie 
et contre les emanations de la terre. 

2°. Les planchers fixes, poses sur des traverses de bois, sont-ils 
preferables aux phinchers disposes par panneaux carres et 
articules comme dans le syst&ine Von Doecker ? 

Quand le sol sur lequel repose la tente a 6te fortement battu, qu'on 
l'a entoure d'un glacis pom* Peeoulement des eaux, qu'on l'a recouvert 
d'une couche de sable et de gravier de 25 centimetres, et que tous les 
join's on s&nie sur ce gravier une couche de seiure de bois ou de sable 
fin, additionnds d'une legere solution de chlorure de zinc, et qu'on 
remplace chaque jour ce sable fin, nous croyons qu'on a realist des 
conditions d'hygi&ne tr&s-suflisantes. On augmentera encore la valeur 
de ces conditions si, entre les lits des malades, et meine entre le lit et le 
sommier, on place des morceaux de toile cir6e ou caoutchoutee imper- 
meable. Mais il faut, pour s'en tenir ainsi au sol, que la tente ne soit 
pas placed sur un terrain marecageux, ou charge d'humus, ou simplement 
humide, et que ce terrain soit entoure' de pentes qui ne laissent pas 
sojourner Peau des pluies. Ces conditions, du reste, ne sont pas moins 
necessaires aux baraques. 

Dans les circoustances opposees, un plancher est utile, sauf dans le 
coidoir qui regne autour de la tente et par lequel on fait le service. 

Les planchers fixes ont Pavantage de pouvoir etre etablis facilement 
dans toutes les villes et les villages, sans qu'on soit oblige de les trans- 
porter avec la tente, comme cela est neeessaire pour les planchers a 
compartiments articules. D'ailleurs quand ces derniers ont servi une 
fois, il est rare que les raccords des diff^rents morceaux se fassent 
exactement. 

Le transport de ces planchers est tres encombrant et "dispendieux, 
malgre toute Ping^niosite des caisses de Von Doecker. 

Nous croyons done que pour une hospitalisation temporaire sous la 
tente, le plancher fixe sera bien plus souvent employ^ (pie les phinchers 
a compartiments. 

En resume, cet essai qui a dure 32 jours, dans la plus mauvaise 
saison de Pannee, a donne des resultats concluants. Nous pouvons dire, 
qu'envisagee comme moyen <P hospitalisation temporaire, la tente- 
ambulance de PAssociation des Dames Francaises, avec sa grande 
capacity, la solidite de sa charpente en fer, ses deux toiles separees par 
un intervalle d'un metre, constitue un des meilleurs moyens <le creer 
rapidement des hdpitaux auxiliaires. Nous ajouterons que e'est un des 
moins dispendieux et un des plus agreables pour les malades, a cause 
du peu de bruit avec lequel se fait le service, du demi-jour suffisant 
cependant pour lire qui regno dans la tente, a cause du renouvellement 
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incessant de Pair, et de l'absence de toute mauvaise odeur, meine quand 
cette tente est pleine de malades depuis plus d'un mois. 
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DISCUSSION. 

Dr. Fglix congratulated Dr. Duchaussoy on his important communi- 
cation, and pointed out a simple and economical plan for replacing 
carpet, linoleum, and planks in temporary hospitals, viz., to cover the 
earth with a layer of cement whenever il can be obtained. 

In France, Germany, Italy, England, Belgium, &c. the nse of cement 
is general. 

It is sufficient to dig out to a depth of 10 to 15 centimetres, to fill up 
with stones or gravel, well broken, and lay thereon a bed of concrete 
about five centimetres thick. This will form a level bed, healthy, easily 
cleaned. Moreover, the cement floor is very cheap, and can be easily laid 
down in four hours at the outside. 
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The Duties of the Medical Staff of an Army engaged in Active 

Operations in the Field. 

BY 

Brigade Surgeon C. H. Y. Godwin, Medical Staff-Assistant, Professor 

of Military Surgery, Army Medical School. 



♦■•■♦ 



The great development that has taken place in modern armies must 
lead all members of the various parts of so complex a machine to ponder 
over the new demands that are likely to be the result of such changes. 
K"ot only are the numbers greater than at any former period, and the 
facilities for a rapid concentration greatly increased, but also the power 
of the weapons used are rendered more efficacious by being more* 
deadly. 

V 

Military officers of all nations are giving their best thoughts to the 
various problems involved in offensive or defensive operations, whether 
it be of organisation or of tactics, how best to feed masses of men 
removed from the usual sources of supply, how to get ammunition and 
clothing conveyed so that it may be readily within reach ; and, while 
all these and various other matters are forming the subjects of deep 
consideration, what, may we ask, is being done for the aid and welfare 
of those members of the army, who, amidst all the exciting scenes and 
duties fall sick from the exposure and hard work, or come to be classed 
under the name of " wounded " ? 

In former years each regiment was complete in itself, with its own 
hospital and surgeons, who moved with it. The surgeons then had 
little more to think about than the actual treatment of the sick, as the 
military authority made all arrangements and did not expect the surgeon 
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to interfere. Later on, the care of the health of the troops was added 
to the duties of the surgeon ; he l)ecame a health officer, and had autho- 
rity given to him to initiate measures for the prevention of disease, or 
to remedy it if it liad broken out. For this purpose he was authorised to 
approach the Commanding Officer and offer such suggestions as appeared 
needful. Then came the period of breech -loading rifles, necessitating 
quicker movements and new tactical dispositions ; under these circum- 
stances, regimental hospital establishments became obstructive and 
obviously out of place ; they were superseded by the more concentrated 
formation of hospitals for brigades and divisions, administered by 
medical officers trained in the regimental methods, but who now found 
that they were called upon to take up the entire management of the 
hospitals, and upon whom fell the responsibility of organising, moving, 
and earning them, also of obtaining their supplies, whether of transport 
or of other necessaries ; and as the regimental orderly was no longer 
available, a hospital corps was raised and placed under the command of 
the Medical Officers, who had, therefore, in his dealings with its dis- 
cipline and interior economy, to acquire all the technical and special 
knowledge by which such duties are regulated in the army generally — 
in fact, in these resjxK?ts he had to be well acquainted with the duties 
common to all officers of the army, but without their rank to support 
him. 

The various duties which were first experienced in the last cam- 
paign in which this country was engaged, led the Medical Officers to 
feel that though their duties had been greatly increased in responsibility 
and variety, their power, from want of a properly defined rank, was not 
equal to the demands made upon them. 

The duties which fell upon them then, and would again in any future 
war, are such as the following : — They are the health officers of the 
force, with the distinct duty of keeping as large a number of men in 
health as the circumstances will admit, and by so doing, they give the 
General the greatest assistance in their power; they have in their 
charge the whole hospital system of the army, which they administer 
and direct ; thev have under their direct command the Medical Officers 
and men of the Medical Staff Corps, besides all Officers and men 
attached to them for duty, or who may be patients in hospital. In 
fact, from the time a man falls out from either sickness or wounds, he 
passes into the hands of the Medical Staff until he reaches his ultimate 
destination ; thus a very considerable portion of an army in the field 
passes under the treatment and authority of the Medical Staff. 

The duties entailed in administering to the various wants, discipline, 
and transport of so large a body of soldiers have led the Medical Officers 
of all armies to r.eek a more defined status such as will enable them 
to fulfil these duties with an army in field, both with proper respect to 
themselves and with ease and cordiality with other officers, especially with 
reference to those of the Supply Departments, who have been accustomed 
to look for military authority before complying with medical demands.. 
The Medical Officers of an army require to have such a position as 
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substantive rant* alone will confer loanable them to go to the SsppVi 

Depart Ills iiinl In -iili.-f'v ) I n ■ i l- wimls without having recourse t<> ullii'i 1 

officers I'm' the Becesatrj authority, Tie Supply Departments aw 
intended to meet the demands otflw array] if 10, SO, or 30 per cent. 
.'1' the strength of the amy is in the bauds of tin- Medical Staff, it 
Follows thai the latter luiv.- good ground fur claiming attention on llicir 
own authority from the haads of those entrusted with mpply, *nt thercl 
money or of kind ; tl beans; id wavs undiT-i,,,,.! rlmi tin- senior or direct- 
ing officers i.f tin- Medical Stuff are snbm-dimitr in, and in touch with 
Hi. general officers, to whom they are answerable tor the Full and proper 
discharge uf their aihninisirnlivc duties in their respective ilivisions. 

This i'('.~|)iii].-i1iiiii v of the Mi'iliciil Stuff uf an arm v in the present 
da] i- being to I certain extent realised by Mihuwy Officers of high 
poeStion ■, moreover, »s the call upon nil ranks in time of wai 
great, il is quite recognised that It Full) taxes all the energies of the 
combatant portions of the armv to conduct the military operations 
proper, to traaaparl and feed the fighting ranks, so thai when a man 
through sickness or wounds leaves his puce, he neceeaarU] paw 

the hands of the non-combatant | » . rt inn, mi lv, I li.- Medical Staff. Tin; 

Medioa] Siaff hive therefore been entrusted with a considerable amount 
of autonomy and power. It is to this 1 wish to direct attention. 

I 'poii win- liiv:ikiu" on t, the Medical Staff will have to estimate and 

provide the necessary hospital accoiuiiioihitiini, ei|iii|in)ent, and Stores, 

the formation of bearer companies, with their equipment, Dotb materiel 
ami peritonei. The military anthm ii » will direct their place for sea 
transport, but meanwhile the interior eeonuniv and discipline of the 
Medical Staff Corps will rest with the Medical Staff Officers. As boob 
aa a landing has taken place, the Medical Officers, subject of course to 
the General Commanding, will hnvi- at once to take their places with 
their bearer cnipunies mid Held hospitals in their respective brigades 
and divisions. The Medical OMiecrs will have no one, as in old days, 
to direct them, but they will have to nse their administrative powenal 
once: and it depends, 1 conceive, upon the degree in which the senior 
ninks of the Medical Staff have grasped the new ideas, whether their 
department will prove a help or the reverse to the military machine, 

The young Medical Ollkcts iu*e educated and carefulh trained in the 
duties i" be exacted from them; it is upon the Medical officers of 
18 years' service and upwards thai will fall tl"' responsibility of making 
their service ;■ reaH) useful branch of the army. 

:i] (Hliccis ti|-r .-lusi'lv slicking iii tin se times of peaOethe 
evolution thai ie going on in their own department, as is evidenced by the 
new regulations promalgated From time in time, and are linking the 
effect of tln-.i' rhniige- mul tin- administrative demands I hat will Fall 
upon all Medical Officers holding charges, they, when the time conies, 

will be prepared i eel the occasion. Lei me instance a Snr geo n- 

Greneml of t Division on tin- Staff of the General Officer ; under hi* own 

11 lie n considerable number of Medical Officers, three field 

* Tliis dots uot, and need uot, include titla. 
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hospitals, two bearer companies, &c. To prevent confusion, he must be 
prepared at once to arrange the relations and duties of the various units 
who will all look to him for guidance and direction, and must also be able 
to submit to his General a well thought out scheme of medical relief. If, 
however, he be confused in mind and uncertain, for instance, as to the 
purposes and proper functions of a bearer company, the details of its 
constitution and its mode of working, &c, this confusion of thought 
will spread at once to those under him ; if, on the other hand, he has 
thought out these matters, and is prompt in his action and capable of 
dealing quickly and summarily with the discipline of the Officers and 
men under him, a confidence will be quickly infused into the minds of 
all, and a spirit of energy and initiative power will be engendered that will 
render the Medical Department of the division respected and valued 
by all the Officers and men composing it. 

It is with these views that I advocate the extreme and pressing 
need, wherever sufficient Medical Officers and men are stationed together, 
that a regular weekly exercise during the summer months should take 
place in the formation of a bearer company and the field exercises con- 
nected with it, not omitting tent-pitching — so that the Officers and men, 
and especially the Non-Commissioned Officers employed in offices, should 
accurately know their places ; and, indeed, I may say that the value of 
the administrative Officer as an Officer, in the present day, must in a 
great measure be tested by the interest he personally displays in seeing 
such exercises carried out intelligently by those under his command and 
for whose efficiency he is responsible. It is greatly to be desired that in 
our summer manoeuvres, properly equipped field hospitals should be fur- 
nished, so that Medical Officers might get to know something about 
their constitution, the mode of packing, dividing, and pitching them. 
At the present time a large proportion of the Medical Staff is probably 
quite unacquainted with the practical working of a bearer company or 
field hospital, and only acquainted with these units so far as is laid down 
in codes of regulation. In the combatant portion of the army, it has 
been found necessary to depart from a strict system of seniority in pro- 
motion when command is in question ; we, too, in the Medical Staff must 
be prepared, when so much is expected from us, to see a like principle 
introduced, and, indeed, our efficiency and very life depends upon it. 

In conclusion I submit that the efficiency of the Medical Depart- 
ment of an army will depend upon the zeal and seriousness of purpose 
felt by its members ; that in a future war, the success of such autonomy 
as we possess at present will be in a great measure dependent upon the 
initiative and administrative powers possessed by the senior Officers ; 
and, however qualified the members individually may be as physicians 
and surgeons, this will avail them little, if their organisation is so 
imperfect that the unfortunate soldiers who may happen to be wounded 
only reach them when half dead. Indeed, it may be said that the 
primary duty of the Army Surgeon is to keep the army in health; 
secondly, when in a supreme crisis, masses of men are lying wounded, 
his special knowledge and training should come to their rescue, and by 
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his organisation he should be enabled to bring them speedily and con 
veniently to the places where they may receive the benefits of an 
intelligent and enlightened skill. 



On the Ambulance Organisation and Medical arrangements 
of an English Army Corps in the Field. 

BY 

Surgeon C. J. Addison, Army Medical Staff. 

♦•••♦ 

In this paper I intend to give a sketch of the ambulance organisa- 
tion and medical arrangements of an English Army Corps in the field. 
I purpose to treat this highly interesting subject in such a way that 
those who have not made it their study may be able to realise what 
ambidance aid in the field consists of. 

Ambulance organisation, equipment, and transport mean the 
general arrangements by which " first aid " and proper transport is 
given to the soldier, whether wounded in action or suffering from sick- 
ness, or accident, until his arrival at a " base " or some other general 
hospital. 

It may not be out of place here, to consider the conditions under 
which the severely wounded soldier is found after having been struck 
down in the fighting line, as enumerated by Surgeon-^lajor G. T. H. 
Evatt, M.D., Medical Staff. 

1. Falls wounded ; dressed by the battalion surgeon. 

2. Collected to " dressing station " by bearer company. 

3. Conveyed to " field hospital." 

4. Handed over to u stationary hospital." 

5. Proceeds by convoy to the " base hospital." 

6. Transferred to " hospital ship." 

7. Conveyed to England, landed, and placed in " military hospital " 

at Xetlev or elsewhere. 
It is my intention to treat consecutively the various points into 
which this subject is divided. 

Military ambulance organisation appears to have been first taken 
up, and elaborated by Drs. Larrev and Percy, both prominent medical 
officers of the French Army, who had considerable war experience at the 
time of the French Revolution and during the severe fighting that took 
place under the Great Napoleon. 

To Dr. Percy is accredited the formation of a corps of stretcher 
bearers, whose duty it was to collect the wounded from the fighting line, 
and to remove them to " dressing stations " out of the zone of fire ; 
whilst to Dr. Larrey belongs the idea of originating the provision of 
carriage transport for the rapid removal of wounded soldiers from the 
" dressing stations " to the " field hospitals." 

Practically this system is in vogue now, but more perfectly and 
dearly organised, and the German Medical Service has since completely 
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developed it, so that it is the model on which most of the European 
standing armies base their medical arrangements. This would seem to 
be the result of their great experience during the past 20 >ears. 

In short, the course pursued is, to relieve the fighting line of 
wounded, and to transfer the seriously injured to the hospitals on the 
lines of communication or at the base of operations. 

It must be understood tliat the highest unit of our military orga- 
nisation is that of an army corps, and a great army would l>e composed 
of several such army corps ; if, therefore, the detail of a single army 

■ 

corps be perfectly understood, then the arrangements necessary to a 
large army can be readily grasped. 

Normally, the total strength of an English Army Corps with 
" attached Cavalry Division " is about 11,500 men, 10,500 horses, 
90 guns, 420 carts, and 1,153 waggons, with 8 bearer companies and 
13 lield hospitals, the whole of which are under the command of 
the General Officer, on whose staff is a surgeon -general responsible 
for the efficient performance of the medical services. By the latest 
regulations, this surgeon-general, who is the principal medical officer 
with an army corps in the field, is now no longer at the front with 
the General Officer commanding the force. His place is now on the 
lines of communication. If these are extended to any great length, he 
is assisted by a deputy surgeon-general. 

It will serve as a guide if I here roughly state the approximate 
number of officers of the medical staff, and warrant officers, non- 
commissioned officers and men of the Medical Staff Corps present with 
an Army Corps in the field. It is as follows : — 

188 medical officers and quartermasters. 

1,281 warrant officers, non-commissioned officers, and men of 
Medical Staff Corps. 

This total does not include the regimental stretcher bearers or the 
medical establishments on the lines of communication and at the base. 

An Army Corps in the field consists of three "Divisions," com- 
prising all arms of the Service ; also a " Cavalry Brigade," and a reserve 
of Boyal Artillery and lloyal Engineers, the two latter called, as a body, 
the " Corps Troops." 

The organisation of a " Division of Infantry in the field " is as 
follows : — 

Divisional Staff : 

2 Brigades of Infantrv. 

1 Divisional Squadron of Cavalry. 

3 Batteries Field Artillerv. 

Divisional Details : 

1 Divisional Reserve Ammunition Column. 
1 Field Company, Boyal Engineers. 
1 Company Army Service Corps. 
1 Field Hospital (in Beserve). 
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And that of a " Brigade of Infantry " : — 
Brigade Staff : 

4 Battalions of Infantry. 
2 Machine guns. 

1 Company Army Service Corps. 
1 Bearer company. 
1 Field hospital. 
Practically, to each regiment and battery of Royal Artillery is 
attached a medical officer. He has placed under his command two 
soldiers per- company, who have with them stretchers, surgical haver- 
sacks, and water-bottles. These give " first aid " to the regimental 
wounded in the lighting line, and are known as the " Regimental 
Ambulance Detachment." These men must not be confounded with 
the " divisional bearer companies " which I shall mention subsequently. 
The medical officer has at his disposal " field medical and surgical 
panniers," a " field companion," with water-bottle, surgical haversack, 
and a circular tent. With smaller bodies of troops he has only a " field 
companion," water-bottle, and surgical haversack. He is attached to the 
regiment, battery, or company throughout the campaign, and is the 
adviser on sanitary matters, and a staff officer of the commander of jthe 
unit. 

After 'the battalion medical officer has given " first aid " to the 
wounded in the fighting line they are conveyed to the " collecting 
station " by his " regimental stretcher bearers," and there handed 
over to the "Brigade bearer company." These men do not go 
beyond the " collecting station," but after completing their duty return 
again to the fighting line. 

Two " bearer companies," a separate organisation as subsequently 
detailed, are attached to each of the three divisions of an army corps. 
These are, in reality, divisional medical units, commanded by the 
general and principal medical officer of the division, who is a deputy 
surgeon -general ; also two bearer companies are attached to the " Cavalry 
Division." This makes a total of eight "bearer companies" in an 
army corps. The " bearer companies " constitute the first line of medical 
assistance in the field. 

Each " bearer company " consists of three medical officers, viz., 
me surgeon-major and two surgeons, one officer and 40 non-com- 
missioned officers and men, attached from the Army Service Corps, with 
(3 horses and 16 waggons all told ; and 61 non-commissioned officers 
and men o" the Medical Staff Corps. These non-commissioned officers 
and men ol the Medical Staff Corps are trained in stretcher drill and 
first aid, also in the formation of " dressing " and " collecting " 
stations. 

Each company has a total of 16 waggons and carts, viz. : 
10 ambulance waggons. 
1 general service waggon for equipment. 
1 general service waggon for stores. 
1 general service waggon for army service corps details. 
1 cart for forage supplies. 
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1 cart for tents. 
1 water cart. 

A surgery wagon, when ordered for service, contains medical stores, 
and is fitted up with boxes and baskets in which are surgical dressings, 
appliances, and instruments, cooking utensils, and medical comforts for 
the wounded. It also contains an operating table, and a tent for surgical 
service at the " dressing station." 

These " bearer companies " take post immediately in rear of the 
fighting line ; * and having formed a " dressing station," and there left a 
staff; consisting of : — 

1 surgeon-major in command, 

1 surgeon, 

1 sergeant-major, 

1 compounder, 

1 sergeant, 

1 corporal, 

1 bugler, 

4 privates, 1 of whom is a cook (together with the Quarter-Master 

Sergeant in charge of the baggage and supplies, and 2 privates 

employed as cooks for the company, the officers' servants, and 

1 supernumerary who remains in rear of the " dressing station "),— 

they move still further forward and form a "collecting station," if 

possible, just without the zone of infantry fire, where a sergeant is 

posted with a " field companion " in his charge, and where the 

ambulance wagons are left, to which are attached five corporals and 

five privates. Here the " stretcher bearers " are pushed forward in two 

sections under one surgeon ; each section consisting of one sergeant and 

16 privates. These give " first aid " and dressings to the wounded, 

arrest haemorrhage, give stimulants, water, &c. They collect the wounded, 

and carry them back to the " collecting station," where they are loaded 

into the ambulance wagons. The " regimental stretcher bearers " take 

part in this duty. 

The wounded are then conveyed in the ambulance wagons to the 
Ui dressing station." Here a more thorough examination of each case is 
made, and a classification of the various wounds and injuries taken, 
food, &c. being given. The medical officer then affixes to the clothes 
of each wounded man a diagnosis " tally," on which is specified his 
regiment, number, rank, and name, with the nature of his injury, the 
treatment adopted, and any precautions required as to his transport, the 
man's name and nature of wound being also entered on the counterfoil of 
the " tally book." From the " dressing station " the wounded are eent 
back to the " field hospitals " of the division, which are situated still 
further in the rear ; and at this juncture appears a weak point in our 
ambulance organisation, from the fact that no supplementary transport 
is provided from the " dressing station " to the " field hospitals." This 
very heavy duty has to be undertaken by the ambulance wagons of thq 
bearer company, as a " field hospital " has no ambulance wagons, six of 
the ten wagons belonging to the " bearer company " being usuidly taken 
up for this service. It sometimes happens that the "field hospital*" 

i p. 2258. I 
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are much delayed, owing to blocks on the lines of communication, 
in reaching the rear of the army. Under these circumstances, the 
" dressing station " becomes for the time being a very advanced " field 
hospital," where the wounded are temporarily attended until the nearer 
approach of the " field hospitals " to the battle-field permits of their 
removal. 

Let us now deal with the field hospitals which constitute the second 
line of medical assistance in the field. 

These hospitals are mobile, and are stored in wagons. There are 
13 such hospitals with an army corps in the field, viz. : 3 with each 
Division of Infantry, 3 with the "attached Cavalry Division," and 
1 with the " Corps Troops " ; and each has a staff of two surgeons- 
major, and two surgeons, one quartermaster, medical staff, and 40 non- 
commissioned officers and men of the Medical Staff Corps, with 26 non- 
commissioned officers and men attached from the Army Service Corps 
with 39 horses, and a total of 11 wagons and carts all told, viz. : — 

6 general service wagons for baggage equipment and reserve 
rations. 

1 general service wagon for Army Service Corps details. 

1 forage cart for supplies. 

1 forage cart for tents. 

2 water carts. 

Each of these hospitals will accommodate 100 wounded, and they 
may be divided into halves should occasion require. 

In the field, all medical establishments are distinguished, during 
daytime, by a Bed Cross flag, and during the night by a Bed lamp 
between two White ones. Directing Bed Cross flags are placed between 
the " Collecting " and "Dressing" Stations, and between the latter 
and the " Field Hospitals,*' to mark the road. 

The " stationary hospitals " on the lines of communication, of 
which there are eight or more, constitute the third line of medical 
assistance. These will each give shelter to 200 wounded, and in addition 
to these there are two " general hospitals," both of which are capable of 
receiving 500 wounded. 

One of these "general hospitals" is situated at the base of 
operations, and is called the " base hospital," usually at a sea port. 

Should it be impracticable to form this base hospital on shore, a 
ship may be utilised for the purpose. 

From this place to England, " hospital ships" which are specially 
fitted and equipped for the transport of the sick and wounded, are 
running. 

During our late wars in Egypt, some of the great steamship 
companies provided vessels for this purpose. 

Much of what I have here stated is the outcome of the training it 
was my privilege to undergo whilst serving under Surgeon-Major 
G. T. H. Evatt, M.D., Army Medical Staff, at Quetta, and I have 
availed myself largely of his experience in the compilation of this paper. 

» > * 
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DISCUSSION. 

Brigade-Surgeon J. Hector, M.B., said :— As an officer who has 
long taken a great interest in, and who has had a good deal to do with, 
the subject of which Surgeon Addison's excellent paper treats, I should 
like to make a few remarks upon it, and if these partake more of criticism 
than of eulogy it is not because I do not see a vast deal to admire in our 
system, but because I think our time here can be better devoted to 
criticism and suggestion than to laudation. 

First, I should liko to say a few words about the men of the Medical 
Staff Corps, who, no matter what assistance we may get from other 
sources, must always be the backbone of our bearer companies. 

Having had the honour to command the Dep6t and Training School 
of the corps at Aldershot, through which all the men and officers joining 
have to pass for instruction, and having seen these men at work in the 
field, I have no hesitation in saying that they are second to none in our 
army in sobriety, good conduct, intelligence, and zeal and devotion in the 
discharge of their duties ; but these good qualities, important as they 
are, are not all that is wanted to make them efficient ; any one who has-, 
acted as one of a stretcher detachment will bear me out in saying, that to . 
enable a man properly to take his share in the work of lifting wounded 
men into and out of a stretcher, into and out of ambulances, and carrying 
a loaded stretcher, he must be of good physique. The regulations on the 
subject of recruiting have been framed by wiser heads than mine, but I 
cannot help thinking that the one which prevents our enlisting a man 
more than 5 feet 5 inches in height into the Medical Staff Corps, is a 
mistake. 

I agree with Brigade-Surgeon Godwin, that sufficient opportunities 
are not given to us in peace time to test and practice our arrangements ; 
it seems to me an astonishing fact, that at no station in the kingdom is 
there a bearer company or field hospital, nor even the smallest unit of 
these stationed, and it is a fact, that while I commanded the Dep6t, on 
no occasion when flying columns were sent out equipped as for war, to 
test the efficiency of our system, did any unit, properly horsed and 
equipped, of these go out with them, and I believe this is true still. I 
think a fully equipped bearer company and field hospital, or at any rate a 
unit (eay a half one of each), should always be stationed at Aldershot, 
and go out with these flying columns and to the field days. I hope, too, 
that the time is not far distant when the whole of the equipment will be 
handed over to ourselves, and that we shall cease to have to trust to any 
other corps or department to supply any of it to us. When this is done 
hitches, such as have occurred before and for which the department 
has been, I think, unjustly blamed, will, and will then only, cease to 
occur. 

I do not think that sufficient use is made in our army (especially in 
India), either in peace or war, of wheeled transport. While in charge of 
the Base Hospital at Kandahar, in 1881, I saw a large convoy of disabled 
men sent off to the Base Hospital, and all went in dhoolies, though the 
road they travelled along was not only passable but a very fair one for 
wheeled transport ; and later still, while marching from Chuckrata to 
Calcutta, the transport of the sick was effected by dhoolies, although a 
great part of the time we were travelling along the Grand Trunk road. 

The importance of clearing the front of an army as quickly aa 
possible of disabled men, and of getting these quickly into a proper 

i 2 



132 



Section t'fff. 



hospital, cannot be exaggerated, and wheeled transport, when it is possible 
to use it, is the best means to this end; in niy opinion, we are apt to 
underrate the extent to which this can be used, especially now that good 
field dressings are applied on (he field, and when it is possible to take the 
stretcher, with the wounded man ill it, out or tbc ambulance and carry 
him in it over very bad parts of the road. I hare taken the Woolwich 
ambulance over a largo part of Zululand, and up as far as Secoceoni's 
country, in South Africa, and a " Hawke's Feeder," as far as Maiwand, 
in Afghanistan, going over exceedingly bad ground with ease and success; 
and I should like to see us acting more on the principle that it is possible; 
to take these ambulances, if not everywhere, at least warty everywhere a 
field gun can go; and in few cases, except in mountain warfare, should 
it nut lie possible to take them so far to the front as to bo within easy 
reach of the field stretchers. 

Now a few words about the surgery and pharmacy waggons. I was the 
first, I think, to take these (the latter, at any rate) on field service ; botfe 
are, in my opinion, most excellent vehicles and wonders in the ingenuity 
shown in getting a large number of useful articles packed into a small 
space, and in a way which makes them easily get-at-able. Wo advanced 
for ihe attack on Secoceoni's stronghold at 3 a.m., in a bad light, and had 
to go over somo bad ground, and crossing a littlo ravine the surgery 
waggon upset, causing some delay, and I am inclined to think that this 
vehicle when fully packed is a little top-heavy, and therefore wauts care 
in driving. 

Four of tbe pharmacy waggons were sent down from Woolwich to be 
embarked in tho " Euphrates " with us for Zululand, in 1879, and it was 
decided that two should stand on each side of the quarter-deck during 
ili.' vnyage, and to put them there they had to be hoisted on lo the 
deck ; those who had charge of carrying out this Operation i viiluirly 
nnder-estimated the weight of tho first one, for when in mid air the slings 
gave way and the waggon fell with a crash on the bulwarks of ;'.■■ 
1 was very anxious to ace how the contents of the waggon had fuv.i. lad 
00 Opened it M HOD as possible, and was much and agreeably surprised 
to find that nothing in it had been damaged, proving how well it is 
arranged and packed inside. One day when we got into hot weather it 
was reported to me that something had happened to two of the waggons, 
and I found that a slream of the contents of one of the luiil.- 
was running on to the deck and staining it terribly, much to the disgust 
of tbe First Lieutenant, and we found that these bottles had hurst, an 
accident 1 attributed to the heat causing expansion in the loo-full and 
cupped down bottles ; we took tho caps otf all the bottles and loosened (he 
stoppers a little, and no further accidents occurred; it seems to me, 
therefore, that in hot weather it would be as well to take the cap^ oil' the 
DOttJea and tosee theynro not too full, replaeingthecaps again, ofc 
before disembarking the wuugons. 

Surgeon Morris, M.S., said: — I should like to add . 
nl l buiks to Surgeon Addison for tho paper he has read before ns. Aa 
he himself states, there is no original matter in it, but it is mi 
compilation of tho various ambulance arrangements for an .English army 
OOrpi in the field. They are hut slightlydiH'orent to the general European 
intern of rendering aid to the wounded in the field, and thut difference 
ii principally upon the various conditions of climato and count ry 

Baden wlu.'h the English soldier fights his buttle-. 
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A few points suggest themselves to my mind in connexion with the 
text Surgeon Addison has given to ns, and these I would t dflfc iW t . . tlic 

Congress in its social international character. Ei|icrience Las taught 
□ b that the more we harbour the strength of the soldier in wur 
lime by clothing him suitably, and by feeding him well, and by 
sheltering him as much as is consistent with the necessities and 
exigencies of war, the more we shall obtain by his services when the 
time of trial comes ; and, thinking of this, I am induced to pass 
off the beaten track of regulation, and to view some of the results of 
ingenuity tending in the fame direction, and to prove that 
at least one of them is of special interest and worthy of much 
thoughtful consideration at your hands. I refer to the tented waggon 
and its appnrte nances, generally known as the Tortoise system njf tint 
waggons. This tented waggon, which you may have seen in your own 
countries, and which, of course, may be seen in London, is now the most 
international form of ambulance conveyance which exists. Taken up. and 
more or less adopted by the great nations of Europe, it will, I am certain, 
prove its value when called upon to do so. A proportion of tents applied 
to baggage, store, and other waggons of a force on the march would not 
only protect the stores, lint would afford efficient shelter for the soldiers, 
and protect them from the inclemency of the weather, and in tropical 
regions reduce considerably the nou -effectiveness resulting from malaria. 
Taking these advantages alone, I would ask, " Should not every ambn- 
" lance and store vehicle on the lines of medical assistance be provided 
" with a tent?" For example, there are 10 ambulance waggons with 
each English bearer company, and, including the transport, 100 men. 
Five tents on the Tortoise system will suffice to cover these mon with the 
waggon romoved, and 10 tents with the waggon remaining ; the camp 
can be struck and pitched in 20 minutes ; the men are seldom separated 
from their waggons, and the whole is included in the smallest and most 
convenient proportions. Under these circumstances, I would ask, Is it 
economy to carry tents separately, as is tho practice, and to buy, ki'i p up, 
and feed the transport animals required to convey them P 

But not only to the medical establishments in tho field is this system 
applicable, but to every arm of the service in the force engaged. 

The amount of transport set free by the adoption of a system such as 
I have described would pay its initial costs easily in six months, while 
from a health point of view it is to soldiors a very great boon. The 
distinguished Baron Mundy, of Vienna, to whom (in common with many 
other most illustrious medical officers on tho continent) I owe so mucb 
for their unvarying courtesy to me, when travelling last winter, influenced 
mo very much by bis powerful advocacy of the desirability or developing 
an international character in our ambulance work — that all ambulance 
material, stretchers, waggons, 4c. should be reduced to common measure- 
ments, and be completely interchangeable. These questions and their 
details I submit might be settled by this assembly in Congress. But it is 
not the work of a year or so, and I would invite you to look forward ta 
the eighth Congress, when those amongst us who arc still interested in. 
this matter should be prepared then to more or less definitely settle these. 
questions. 

In this latter age, when the fighting machine is well nigh perfect, 
it. behoves us to he prepared for the heaviest duties in connexion with 
the wonnded ; and, as military iurgeons, let us aim at a high ideal 
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and develop to its utmost tlie special nature of oar Ci alt, and render to 
onr loved countries and fellow men the Ijeat aid and assistance H 
Bcieuec cnn (atoll !*■ Commercial enterprise roust not clash 
patriotic interest, and the improved line I have indicated most !■■ 
sidered by you. All systems, as well as the " Tortoise," Host stand to 
their trial, rind if found wanting must be rejected ; hut if, ou lb 
hand, banian life may bo saved, and the misery of war he nlk'viated or 
even averted by tho adoption of any one of them, it should be introduced 
immediately at all hazard. 

Sir X. V. Harrington spoke on two matters ah<>ui wl 
strongly after an experience of seven campaigns. 

,, to transport of wounded by road. Nine-tentl 
wounded never saw the inside of a real ambulance waggon, but were carried 
to hospital in the carts of the country, which are returning from the front 
after bringing Up provisions, ammunition, &c. As a hot, 
prepared with layers of fresh twigs and mattresses, or straw, often formed 
bettor ambulance waggons than those specially designed, bMM 
wheels fit ibe deep rut in the road;, :ind !.. 

diameter, they lift the cart more easily over '■■ small 

wheels of ambulance waggons. He bad actually removed wounded from 
a proper ambulance Into country carts to save jolting. 

Beomdly, H Bn encolels (litters). He strongly advocated their nso in 
mountainous countries. 

Most wounded are bit in the hands and arms, owing to fight in? behind 
entrenchments for example. He had moved seven wounded eight miles on 
three mules in the Carlist, War without suffering to patients. There we 
Dover enough surgeons after a battle. He advocated greater pen I 
latitude boing given to our army surgeons to enable them withm. 
to utilize nml adapt the waggons of the country and other improvised 
means of transport. The claims of the wounded are of pararaotmi ■ 
deration, because among them ft large proportion are those who have 
exposed themselves most and hkve coffered in 'dii. sequence. 

Brigade- Surgeon Staples criticised briefly Sir Vincent Barring- 
lini'si remark! "n ambulance waggons, and pointed out that, tin | 
intended absolutely for warfare in the civilised countries ofEui"; 
that ni>! " 11 !; -kiln ii il_' tin.- expffl Ujsoe of late campaigns, which weiv pi in- 
eipally in semi-civilised and savago countries, he thought they wore 
still applicable for tho purposes for which they wero originally intended 
by their inventors, the French military surgeons of the Revolution. Iu 
tlii' iti.'iml inn-, looking to the difficulties of war fan.,, he 
tbe last speaker that tha greatest latitude in the irregular or imp] 
methods of the transport of" wounded should be allowed, Mr. Staple 
invited tbe conference to come back to the great questions which were 
involved in Brigade-^orgeon Godwin's paper — as regards the I 
position of the Army Medical Service of England. Generally, he agreed 
with Dr. Godwin's viows about tho weak points of tbe present organisa- 
tion, and, while gent-rally expressing himself as having beeu an o; ij 
of " rank," he said that under the present organisation it would M ■■ 
in enforcing the necessary discipline amongst, tho subordinate rank 
then pointed out some difficulties which presented tbomsi 
chiefly hai ing reference to the effect of Indian . 
diil. fat some years, the medical officers from the pi ntmtl of ihe medical 

ttrpn, ami through this jjeparation taoi 
command on arrival home for service. 
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Brigade Surgeon Godwin, in reply, said s— The height of bearers 
being limited to 5 feet 5 inches makes them quite unsuitable for 
the carriage of tall raon f If large men are enlisted large men must 
be employed to carry them. The use of wheeled carriage must be 
guided by what may be called national characteristics ; if a people 
are accustomed to carry all burdens on the shoulders or head, this 
will form probably the best method of carriage, and it will bo difficult to 
introduce wheeled carriage. This was understood by the French in 
Tonquin, who used chiefly Chinese chairs for the carriage of their sick. 
Again, if the wheeled carriage of a country differs in the width between 
wheels materially from that of our ambulance, the native carriage will 
be best for the wounded. The experience of Sir Vincent Barrington 
is most valuable. In the name of Sir Thomas Longmore, I wish to say 
that he would not in any way claim to be the inventor of the word 
" ambulance." This is a French word, and was introduced by Baron 
Larrey, and it means the whole field assistance, and not merely a waggon. 
With reference to rank, which has been touched upon, I think it necessary 
owing to the duties falling upon medical officers. They must have such 
status as will enable them to obtain their supplies upon their own 
authority without being required to get some other kind of officer to 
countersign their requisition. They are placed by their country in charge 
of the sick soldiers, and therefore they have a right to expect their 
demands to bo fully met. I beg to echo the sentiment already expressed, 
that the assistance that medical officers of the English army give to their 
own men may be interchangeable in sentiment and in kind with that of 
all the great nations of Europe. 
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PAR 



Le Docteur It. Loxgukt, Medecin-Major de l re Classe, au Ministere 

de la Guerre, France. 



Les principales conclusions de oe travail sont les suivants : — 

I. — Frequence du suicide dans les armies etirope'ennes : — L'armee 
autrichiennc vient en tete avec 122 suicides pour 100,000 homines 
d'effectif, de 1875 & 1887. Le maximum a ete observe en 1886, 
avec 149 pour 100,000 le minimum en 1878, avec 97. II faudrait 
ajouter a cette proportion de 122 pour 100,000, pour etre complet, une 
moyenne de 40 pour 100,000 de tentatives de suicide n 'ay ant pas aboute. 
Le suicide est en augmentation, sensible dans cette armee : de 1870 a 
1*74 : 89 pour 100,000 ; de 1875 a 1880, 112 ; de 1881 a 1887, 131. 

Les suicides representent le •$-* de la mortality generale de l'armee 
autrichienne ; il n'est pas d'nffection qui y soit plus mourtrtere ; hi 
fievre typhoulo, la pnemnonie, et dans certaines annees, la tuberculose v 
causent un chiffre de deces moindrc, 

Vient ensuite .l'armee allemande 67 pour 100,000 de 1878 a 1888 
On n'avait compte 61 de 1873.i 1878; 67 de 1867 a 1875. 
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s stnti.*lii]iu'> Htti'ilnifiit a 1'nrmee prussienue 50 suicides 
pour 100,000 de 1829 a 1838, b, l'armee saxonne, 61 de 1847 a. 1858. 

On compte. en outre dans 1'aniioe allemande 10 tentative* de suicides 
pour 100,000. 

Jrai^ itatienve.— 40 suicides pour 100,000 de 1874 a 1888. Ooft- 
trairement i\ ce qui a ete nvnnce. In mortality miicide de L'&nnee ititlieune 
est n pen pre* Mationnaire. 

Armfe ftancahe (iuterieur). — 29 suicides pour 100,000 de 1872 a 
1889. 

De 1862 a I860, on eomptjiit 47 pour 100,000. Cette diminution, 
qui correspond aux conditions, nouvdlesdu reerutemenl, est considerable. 
En Algerie, 1'nriiU'e fruue/uiso couipte deux fois plus de suicides qu'a 
1'nterieur 63 pour 100,000 de 1872 a 1879. 

Armt'e beige.— 2i suicides poor 100,000 de 1875 ;'i 1888. 
Armce am/lake (garnisonsde I'inteiieur).— 23 pour 100,000 de 1882 
& 1888. 

Aux Indes, le Coinmandenicnt tin Bengali- n present e petulant Ui 
mcnie periode ana mortality suicide double, 4H pour 100,1000. 

Armie ruMe.— 20suieides pour 100,000 de 1873a 1889 (1876-1888 
inclus) avec maximum en 1882, 31 , et minimum en 1887, 15, 7. 
Armee espagnole.— U suicides pour 100,000 en 1886. 
II. — Conditions de service, Age, grade, urine : — Dans lea nncMOBU 
.unices, reenitees surtout par IVuroleiiient, dout lea endres etaieut fiitri-- 
tenus par le rcengagemetit, c'ctiiiciil les nneieus soldats qui sc suieidaient 
le plus. II en est encore neluel lenient, aussi duns I'jirmee angluise. En 
France, en Italic, en Allcmagne, en Antricbe, c'est uujoiird'liiii I. 
soldat qui eedi- ;i I' impulsion du suicide; en Antriehc, il )* a, pour ainsi 
dire, line proportion massive de suicides de jeune soldats dans le premier 
mois de service. 

Les sous-otficiers pre sen I cut trois I'ois plus de suicides que In truujK- ; 
les offieiers, d'un Age uioven beaucoup plus eleve, trnis fois plus, 

C'est duns le genie que les suicides sont generalemeut le inoins 
frequents ; dans In cavalerie et le train qti'ils le sunt !<■ plu.v 

Les conilauines militaires, dans les prisons et les etaMi - n>< ni - 
peniteneiers, se snietdent raremctit. II y a, au eont.raire, de (riqUDta 
suicides chez les prevenus, dans les prisons des corps. 

IH. — Mode de suicide. — C'est le coup de feu qui est de benooM^ 
le plus frequent : il coiupte pour la moitie et ineiue pour les J (Autrielief 
de la totaling ties attentats. C'est une proportion qtwtre toil plu> guwd.- 
que eelle offerlc par la population civile. 

La pendatson et lit submersion wont les deux aulrcs nuxles les pin- 
frequents. II faut noter pour 1'nrniee anglaise la grande fr£qtMMC 
relative du suicide par cut throat (gorge cottpee. ^'"'gi'ineut). suicide 
inconnu, pour aimd dire, dans 1'armee francaise, mais qui sc retrouvi- 
Mori dans ranue* alleuiande (Schnitl in den Halt). 

C'est dans 1'inf Enteric que I'utiagc des amies a feu est le plus 
frequent ; dans les armes niontees, on rocoiirt plus souvent k la peii- 
daisou (avec les cordes a fourrages, la bride, etc. . .) ; dans les prisons, 
la pendaison est le mode presque exclusif. 
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II a*agii preaoue tonjoura de <-< ->ii» da ha da in ttte, Wo* tirailleurs 

indigenes a? Algcrie font exception; cliez eux, c*set ptvsipie km jours !<* 

mm que est attaint, l'abdomen oh In poitrine, parfoia noma le ooo, 
IV|iutiIp, on membm (Uneidee infanmnte s'aitaehe enat Parana mix 

mulilulions ilf la li'lr). Lm unisons* jouent leur influence stir le mode 

de micidc ; en ■ - t ■ ■ . lea loicidee ont sartool Ueu par submersion. 

IV. finises 4tt Suicide.— Dans I'nrmee nutrieliiemie, le fiiTS lies 
i ■-! ntiiiliiii' A In repulsion da metier militnire ; it- mobile ngit 

m mil' bien inoindre frequence dans le* entree araeee, Lacminte 
d'unc [Hiuii iiiti intervient pour £ en Antrio.be et so Allemagne, Bout 
!* in France, pour \* en Italic. Le suicide pnssiounel est iienucoup 
plus frequent 1 en France (J,*) M en Italic. (J") ipi'en Autriche et en 
Allcuingno. Los affections SMtttalM repre*entriit de J" A ,'j' de 
fenaemble. 

V. [nfliii m;:i iji,ii'r,ih-t, raetf HMttouaKtt, tlimut, tnimn. 
eestagm.— &e claaeeinent des nrmces tiu point lie roe dn suicide ne 
iliffere jkis de eelni <le- luiti'iniilitos n-spPotivM, L'elemenl atfuuque 

role saperienr i celui dee inatitutioDJ •■! peat Stremenwdai 
religious. En Autricbe (nninV), il j n moins de suicides .hoi- le* 
rdgioaj de tongue aVHemande que pattoal aUteuM. II y • molna de 
BokMee -lot--, lee Has italienneE que dam Cltafie oonthientsle ; mofne de 
Miii'i'les .'il Curse, en Provence, i-iL Gaaengne que dans le reste de la 
Prance (annee). 

L 'aggravation du suicide pendant. In unison chauih- est iiu—i m;ini- 
Feste poor I'araee que poor lit population. Le maximum de In mortalite 
-ui.'i.t.' i-.m-i."|i ii«l A IVir, le minimum ;i l'liii-cr. La Bourne du suicide 
a preaque la regularity de ceBe (Tone nauadie naisonniam Le role de U 
■'■I |is mollis sensible iliins In repnrLitioii iln -mieide pr 
climats; 1'nriiiee frit lionise de l'Algerie, 1'nraiee nngUiisc dee fades prf- 
-.'iiti-nl ili'iix I'nis plus ili' wuii'iili's i(in' lis ini'iui- I'li'iui'iits ili' In mere 
p«(rie. 

L' i mi intin,, . mi si Fon vi'iit, li contagion e'exerct d'niM nuuden 
i"i iilini.', dans mi regiment, nn siiii'ide est. fiv<|iii'iiuiieut sniri d'un 
mitre Boicidfl iieeompli le plus ."niuveiit daw lee memee condition* (aerie 

de siiii-jil"- par pendanten au nei incBaCo 9 toufanr dee mvalidea; 

^In-uui- ~-us.-Lil.-~ dene ka mfane gueiite an rump de Bimlogne). On » 
oompta juaqn'a ueu( raiddea i-t one tentative de noWde en on nn dims 
un regiment autrieliien, ipmtn' snieiiles et une temtatne il!>"> OS ntme 
lintnillon tmncnis eu deus ann. 

On a donue, rtlHiiv.'iii.'iit I la phvpBnde Erftquenoe dn enicida dans 
1'nnne'' que dans la populntion, des eliiffres (res exHgen's, puree qn'oti 
n'« pas pris, le plus snuvetit, eonnne base de nwnpnrajnnnj Ih inorlidite- 
suicide ile la bopulalion male d'un tga noiwayondaiit i I'aga Lno^an dn 
sl'liii. (.'ejH-riiliint, en Itftlie, In mortnlite-Miieide iiiilimire (inniit birn 
etre trnis fois (levee que Ih mortal ite-suieide civile (.\fintrrlii). 

En France, la difference^ nui a ntteint autrefois eettt nane pro> 
portion, eel aehielleineiii brea failile. L'nriiiee pent nvoir des causes 
|nrti en liercs, spficifiques, du suicide, mnia des mobiles pajsanta, leiuuil ft 
Papretd de la lotto actneDe pour Texistence, lui sont aussi cpargiieH. 
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VI. Prophylaxis — On concoit que la forte discipline morale et la 
constante emulation d'honneur que comporte l'education milit&ire 
parviennent a combattre heureusement la tendance au suicide que le 
jeune soldat apportait du foyer. La prophylaxie du suicide dans l'armee 
doit avoir pour base cet objectif e*leve : — le perfectionnement moral du 
soldat obtenu par Taction in time et perseverante des chefs, par l'inter- 
vention (Tune autorite bienveillante et de conseils opportuns, par les 
lecons de l'exemple, par l'appel constant au devoir coinmun, par 1'eveil 
des supremes esperances patriotiques. 

C'est la un programme sur lequel nous ne pouvons nous appesantir 
comme il conviendrait, raais dont chaque officier doit trouver de 
developpement dans sa raison et dans son coeur. II faut nous borner ici 
a signaler quelques mesures d'ordre materiel destinees a seconder cette 
oeuvre. 

Le suicide par coup de feu est beaucoup plus frequent dans l'armee 
que dans la population (quatre fois plus en France) ; il est "presque naif 
de dire que cette predilection est due a la facilite pleine de tentation 
avec laquelle le soldat se procure l'instrument du suicide ; on observe 
que les armes dans lesquelles 1' usage des armes-a-feu ne joue qu'un role 
secondaire presentent beaucoup moins de suicides par ce mode. II ne 
saurait etre question d'enlever au soldat la libre disposition de son arme, 
mais il serait t res -simple de ne le laisser disposer des cartouches dont 
l'emploi serait serieusement contr616, qu'aux seances de tir, dans des 
exercices determines, en dehors desquelles elles seraient gardees en 
reserve dans les magasins de compagnie. 

Une des plus fr£quentes causes du suicide chez les sous-officiers ce 
sont les irregularis de comptabilite, le detournement des fonds de la 
compagnie. II appartient aux commandants d'unite par une surveillance 
active, par un con t role incessant, de mettre leurs subordonnes a l'abri de 
tout entrainement. Le c£libat etant une cause predisposante au suicide, 
de plus grandes facilites encore doivent etre accordees au mariage des 
sous-officiere. 

Dans certaines con trees de l'Europe, la loi a prescrit de refuser la 
sepulture au suicide et de livrer son corps aux amphitheatres de dis- 
section. On a reclame l'application de cette mesurea l'armee.* Nous ne 
nous associons pas a cette requete, qui ne tient pas suffisamment compte 
des differents degres de responsabilit6 des suicides et qui meconnait les 
egards dus au sentiment des families, deja si eprouvees, qui inflige en 
somine an suicide militaire une penalite qui ne comporte pas la peine de 
mort appliquee aux criminels de droit coinmun. Le reglement qui 
refuse les honneurs militaires au suicide prescrit une sanction plus eon- 
fofme a Tesprit du milieu militaire et suffisante encore pour Timpres- 
sionner. Les chefs ne doivent pas manquer d'en accroitre la portee en 
faisant app^l, par la voie de Fordre, aux sentiments d'honneur et <le 
solidarity de tons les membres de la famide militaire, en fl&rissant en 
justes termes un attentat qui devient, sous l'uniforme, suivant le mot 
celebre de Napoleon, une fuite devant TennemL . ... 

) •♦• < 



(*) Elle nurait et& appliquee avec succes dans une epidemic ke suicide- qdi 
flecimait un regiment anglais a Malte. 
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Praktische Durchfuhrung hygienisoher Grundsatze im Zriege. 

VON 

Dr. Grossheim, Generalarzt unci Abtheilungschef im Preussischen 

Kriegsministerium . 
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In der deutschen Kriegs-Sanitats-Ordnung void 10. Januiir lft78 
ist ein besondcrer Theil dem " Gesundheitsdienst im Felde " gewidmet, 
welchcr in kurzer, reglementarischer Form die Hauptgrundsatze fur 
<las gesundheitliche Verhalten der Truppen und die nothwendigsten 
Maassregeln zur Verhiitung von Seuchen in kriegfiihrenden Heeren 
enthalt. 

Wenn die Truppenfuhrer, die Sanitatsoffiziere und die Beam ten 
der Verwaltung jene Regeln beachten und auf ihre strenge Durch- 
fuhrung lialten, so wird ein erheblicher Gewinn nieht nur fiir die 
Truppen selbst, sondern auch fiir die Einwohner des Landes, in welchem 
sich die Kriegsaction abspielt, erwachsen. Die Sanitatsoffiziere mussen 
fur diese ausserordentlich wichtige Aufgabe, welche ihrer im Kriego 
harrt, auf das Griindlichste vorbereitet sein, damit sie in ihrem 
Wirkungskreise sofort die richtigen Maassnahmen vorschlagen oder 
auch selbst treffen konnen. 

Eine besondere Aufmerksamkeit erfordern die Unterkunftsraume 
der Mannschaften, ihre Ernahrung und ihre Korperpflege. Es wird 
deshalb, wenn irgend moglich, vor der Belegung eines Ortes mit 
Truppen iiber die Gesundheitsverhiiltnisse desselben eine genaue, arzt- 
liche Nachforschung eintreten miissen, damit Hauser oder Stadttheile, 
welche der Sitz von epi- oder endemischen Krankheiten sind, unbelegt 
bleiben ; ebenso solche, welche durch ihre Bnuart oder Umgebuug 
ungiinstige hygienische Bedingungen darbieten. Am besten ist es, 
inficirte Orte ganz zu vermeiden und lieber Biwaks zu beziehen, als die 
Soldaten der Gefahr oiner Infection auszusetzen. 

Wenn es der . fortschreitenden Wissensehaf^ wie wir hoffen, einst 
gelingen wird, die Menschen in ahnlicher Weise, wie dies bei den Pocken 
in so segenbringender Weise der Fall ist, auch gegen andere Infections - 
krankheiten durch Impfung zu schiitzen, so ware damit auch fiir die 
gesundheitlichen Verhaltnisse kriegfuhrender Heere ein unschatzbarer 
Nutzen geschaffen, indessen mussen wir uns jetzt noch bescheiden, die- 
jenigen Wege mogliehst abzuschneiden, welclie nach unseren bisherigen 
Erfahrungen die Krankheitskeime dem Korper zuzufiihren gecignet 
sind. Ein soldier Weg und Trager von Krankheitserregern ist in erster 
Lin ie das Trinkwasser. 

Diesem muss deshalb der Hygieniker vor alien Dingen sein 
Augenmerk zuwenden. Dazu ist es erforderlich, dass er auch im Felde 
die Geriithe und Hiilfsmittel zur Hand habe, welche ihm AufschhiFs 
iiber die Beschaffenheit des Wassers geben konnen. Die chemisclien 
Rcagentien und Untersuchungsgerathschaften mussen uberall * leicht 
2tlr"Stelfe sein, desgleichen ein Chemiker, welcher die UntersricJihng 
vorztmehmen im Stande ist. Dies wird in Deutschland dadurch 
erreicht, dass die Sanitatsdetachements, bei welchen sich aueh ein mit 
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der Untersuchung vert muter Apotheker befindet, in it Wasserunter- 
suchungsknsten verselien sind. A tier aueh die noch viel wfo hBg tra 

baktrrioloi/inr/ie Untersuchung verdachtiger Trinkwasser muss im 
Felde ausgefiihrt worden. Zu diesein Zwecke ist ein bakteriologischer 
Kasten nothweudig, wolcher mindestens alle Gersthe fiir die Wasser- 
untersudiung eiilluillt-ri muss. Fin soldier Kasten, weleher tibrigens 
«nch noeb i'iir andere. bakteriologische Untersuehungen ausreidit und 
sebr leicht vod Ort 10 Ort mitgefuhrt werden kann, ist von der 
deutsehen Militar-Vcrwaltung eonstruirt nnd gewiss noch denjenigen 
Herreu in Eriuuemiig, welohe i!in im vorigen Jahre bei (M- :. 
dcs X. iuterriationalen Aer7,tecongresses in Berlin in An gen win-in 
geiiouiineti liaben. Derselhe lint die Gestalt nnd das Aussehen eines 
kloinen Heisekoffers, datnit er von dem init bakteriologiseben Unter- 
suchuugen lienuftragten Sanitatsoffizier ohne Wei teres ids Handgejiack 
im Biflenbainwagcn untei-gt'hrsicht werden knnn. Seiu I u halt beBfttil 
im Wesentiieben bus aterilisirten Keagensglasdien (7.11m Theil sehou 
mit Nahrbiiden gefiillt) uml Erleimtever'sehen Knlben in aiisreidierider 
Zahl, iLmn Flatten mid Doppelsdialen, Farbemit.tel, Material lur 
Hcrstellung vim Nahrbiideii, Subliniat 7.ui Desinfection, Spiiitusliunne, 
Pipetten, Fhitinstiibe, Zahlplatte 11. s. w. 

Ausser diesem kleinen Hmidkaslen ist aber in neuester Z.'il rnuli 
ein griSsserer Knsten von der Medidnal-Abtheilung des Prenagbcban 
KriegsrninisIiTiums eingeriditel worden, weleher in einem i miner nod) 
verbSltniBsmiasig kleiin-n Kuiim alle nndi 7.11 eingebenderen Kakteriolo- 
gi*diei) OnterBUchungen erforderliehen ttegenstande birgt und in iler 
Tlia! .'in Bjegendes bakleriologisdies Laboratorinm iliirstellt. Er 
enthalt eine grosserc Menge der Geriitbe, Reagent ien, FSrtiemittel 
11. s. W. des vorerwahnteii kleinen Kastcns, dnnn aber einen vollkom- 
menen Sterilisi rungs- nnd Troekcniipparat, Teller zur Rerslellung 
einer fenditeu Kammer, Thermometer, Pipetten, Fuohs'sche Lampe, 
Fie isehex tract, Agaragar 11. 9, w. Ein vortrefflidies Mieroseoji wird in 
einem aus starkem Leder gefertigten Futteral in handliehster Weise 
initgefiihrt. Es ist mil diesex Ausriistung die Miiglichkeit gegeben, 
aueh unter den sehwierigen Fdd verba It nissen umfangreiche I'nter- 
snehungen vorzunehmen, Krankheitsursnchen 7.\i orforsdien und ihre 
Quellen fest 7.n stel len. Eine ITiitersiieliinig nnf Tvphns- oder Cholera- 
baj.illen geslattet jener Kasten lieispielsweise obne Weiteres. Von 
wdeher "Widitigkeit das im Felde Mtin kann, liegt nuf der Hnnd. 

Die iablreidien Ein/.elllieile sind in dem Ivasten in /.weekinnssigsler 
Weise unter grosster Bainnnusnut/.iing verpaekt und der ganze Kaaten 
ist imgeaditet seines reicben Inlmlls von 2 Miinneni leicht m tnvgen 
und niit jeiletn Wagen 7.11 tninsportireti. Hol>erI. Koeli, unser grosser 
Bakleriologe, but der Construction ilesselben, l«'i welilier aneli Professor 
StMsarm I)r. Pfiibl wesentlieh betbeiiigt war, seine daukenswerthe: 
Mitwirkung zugewendet. 

Wenn ausser dem Triiikwusser, mieli iter Beseliaffenlieit des Bodenjs, 
der Nahruugsiniltel, der kornerlidien Keiulidikeit dea einzelaai Manne* 
und neinen allgeiiieiuen L el iei is verbal t nissen die surgsumste Aufuierksam- 
keit eu Theil wird, so kann wohl eine weseutliebe Bcsdi rankling der 
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Krankheitea erwactet werden. Hut dodi sdion die Snriitiitsgi'sdiidili' 
daa Kriegea 1870-71, wddie von der Medieiual-Abtheilung fag 
I'ri'ussisi'lii-n Kri<-gsiniiu.steriums jetzt in iliri-m vollen I'lufange zur 
Darstellung gebracht ist, dns aiisserurdeiitlieli bemerkensWBrtfae BrgeV 
niss nufjiuwfiscn, dees, cotgcgeu den Erfabnmgen ana friihereii 
Kriegen, weniger Maniuwliaften dnrch KrwifctmiUm alfl durch Vw-wun- 
dungon lii'iu Tode mm Opfer gefallt-n sind. Erwigen TO waiter, dlM 
wahrend des Kriegsjahrea 1870-71 din Mortalitat bai den deiitsdien 
Ilteta (abgeseben von Todasfillen in Folge too Vi'rwimiliingeii) der 
Friiili-iisuiiirtnlitot gl>*ii li gewesen soin wiirde, wenn nidit die Infet- 
tiiiii.ikniiikhriteii Typhus, Ruhr utid in geriiigeiii lira.li> uin-h die Pocken 
r lie Mortal itiits/i IT. T ge.-teigert batten, so liegt darin pine doppelte 
Aitfforderung, dieseu Krankheiten, die wir 
musjwn, mil alien zu Gebote stehender 



.1 den vermeidlmrvn red D 
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entgegeiurotreten. 

Zii diesen Mitteln gehfirt audi die Vornahine, energiseher nnd 
/ielUwnsst. ■[■ Di^iul'iv'tionsniaiiflsregeln nut alien Heeresstrassen und in 
;■ 1 L. n urn der Armee betretenen Gebieten. Bei der Au.-wuhl der 
Desinfecti on s initial ilarf nor der 1'ine Zweck ins Auge gefasst warden — 
-i.-li-Ti' Vcrnichtung der Krankhdtskeime. Welch* 1 Mine! .lain am 
geeigneislen >iinl, tuix'liti* ii.-Ii bei dieser Gelegenheit nidit nihsr 
erdfton Dire Anwendutig muss besciuders organisirlen Degiofectian*- 
eiiiiinnei] unler saelivi'i-stiiiidigiT Li-iluiig speeioll in der Hygiene KUgb 
'nild.ti'r .Siiiiihil-iitti/urt' eridgeii, .Je i-itifiielier sii-lt die Tecbnik liierliei 
gGflbdten la<*t, dr»ti> gesidierter norlnint der 1'lrfolg! 






DISCUSSION. 
Dr. K ire hue r, Surgeon-Major, Prussian Array, Hanover, sagtc : — 
Zn den Anafuhrungeu del- Worte des Herrn Generalnrztes Dr. GrosBheim 
mochte ich mir einige Bemerkungen erlaubcn, welche sich nuf die 
tTiiter«neheug von Wasser iin Felde besiehon. Das Wnsser, der Quelle 
entronnen, verinehri. peine Koime sofurt, aobald es au die Luft kummt 
and U"Ui-'r'-'u Teiiipe.rat.uren ausgesetEfc tBt. Man kommt dabcr, wenn 
man dus WkUar uicht an Ort nnd Stello nntersuchuu kami, zu falachen 
Beaultaten. Ein Waaser, das viclleicht 100 Keirae in 1 outhalt, kanu 
nach einigen Stunden scbon Tauseude und aber Tausende von Koimeu 
enthallen. Um dio sich daraua crgehende Fehlerquollo zu vermuten, hal 
man empfohlen die Gelntinplatto an Ort und Stello zu gteaaen und Kur 
Uutersuehung an den Ort an sendeu, wo sich das Liiboratorium hefindet. 
bius KfaUgt Franok in Wieabadea vor. Allein meiner Auaicht nach 
<nip[k'hl& deh dieser TorseUlg nicht. Viol zweekmiissiger ist es, daa 
Wassur in Eia vorpackt in vorsonden. Im Eia verl'alleu dio Bakterion 
in eine Art von Kalteatnrrc, welche die Verraehrung auBschlieast, 
Professor Eitaeh in Marseille end Oberaiabsarzt Dr. Pfuhl in Cuasel 
haben fast gleichzeil ig hicrzu geeignete Apparate augegeben. Dei' 
Apparat von PfunI bestcht aua einar Ajitahl ron Glasrohren, dio bei 
Glfilihltze (300" CehiiiH nnd mehr) lnftleer gomocht ru eincra cr.gcn Stabe 
ausgezogen und iiigeachmolzcn sind. Will mull Wa-ser nutcranchen, so 
wird (Jer Stab mit absolutem Alkohol abgewaaehen, die Spilne erhitrt nnd 
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in die WTl>lllii1iHllll1Infl«iha1Hiii Dadurcb orient die Spitaeab und daa ffaswr 
stiirzt iu das Glas hiuein. Nuu vird abgetrocknot und zugeschmolzen. 
Die RShren wt-rden iu Blacbmufloii verpackt und dieao ill eiaen Hasten 
uethan, dor nut Kid gefullt int. Mit dem Eia niegt die Holzkisto, in 
we 1 eke dor B lech kaa ten geateckt wild, nielit eiamal 5 Kilogramm. Kommt 
das Wasser selbst nach Tagen im Laboratorium an, ao findei man, daaa 
kerne BabterieuYermehruug stall geluuden hat. Friiher rand toh !."i 
meinen zahlreichon TJntersuchnngea von Waaacr naaw.'irtiger Garnisonen 
atets se-hr viele Bakterienkeime, viel mebx als ich crwarten duifte. Seit 
Einfuhrung der Pfabl'schen App&rnte erhnlte ich nn Ort und Stellii 
dieeeibcn Eesull&te wie in meiuera Laboratorinm in Haimorer, ein 
Beweis, dm-s die Bakttrieu auf der Beiflo sich nieht verroehrl 1kJii.ii. Icli 
kann die Einfuhrung dieeer Apparato in die Friedene-uiid KriegsprAxie 
unr wann enipfshlen. Nor ao wird die so Triohtige bakb 
Trinkwasaeruntersuchang noch den arfordcrlicben Grad yon Zuverlassiy- 
keit haben. 



Note sur les Avantages des Attelles en Sine revetues de Tourbe 

rendue antiseptique dans le Traitement immediat et provisoire 

des Fractures et pour l'lmmobilisation des Membres 

blesses ou contusionnes. 



le Dr. Jules Felix, 

DelC-gnu du Gouverneinent Beige et Cbirurgieu de llliwpii 

Ste. Gertrude a Brnxellas. 



L'i immobilisation des uiewbres est d'une Lmpoitunte coftib 
chirurgie des anodes: les fractures, k= I'ntnrses, lea contvutiotu. um 
ptttJSB grWM KM (in sans beuiorragies, menu- ks pink/.- opi TiLtoiri - 
nfeoMSluaJ tres Mqaeameal Fimmobilisnt km inmu'diutr >■: uu-tli<.nlii]uv 
lies nienibres. L'attelle joue done uu tris gritud rflte dans la chirurgie 
.If I'liuipiipriCj ci jc croifl pouvoir sffirmer que lis attellea, li ■ 
In charpie antisepti<|tns constituent la plus grnude et la plus imi>ort«jiIe 
piirtie de 1'attirail eliirurgiea do premiere ligne. 

Au-si li-.s modilos diffcrents d'attelles soul considerables; on eo n 
fait de toutes les formes, on bois, en carton, en metal, en g 
etc. 

Les chirurgii-us de toules lea uatious se sont preoeeupea des divers 
sys times d'attelies, et je wppellerai voloutiers iei, combien lea 
lielges, le Baron Seats, k Dr. Van Hosier, le Dr. Merchie uui no sont 
plus, les Professtuirs Burgruve do Gaud, le l'rofesseur de Itoobaix, le 
Dr. Heruiaut do Bruselles, et bieri d'aulres ont eoulrilme mix progrfis 
di' o&tbe piirtie Bl ujlporUinte de Iu ehirtirgic cousers'iitii< 
cairurgie do catupague •.! surtoui dans celle de pn 
chanijj de batndle ou sur le lieu d'un accident grave, lee mojetu de 
premier socours, pour fitre efficaces, doivent etre prompts, umfaM Bl 
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faeiles a appliquer. Les appareils doivent etre oseptiques ou antiseptiques ; 
occuper le phis petit volume et avoir le poids le plus leger pour 6tre 
d*un transport facile et ponvoir &tre amends sur place en quantite* la 
plus considerable possible. Une autre condition, qui ne gate rien et 
dont on devra toujours tenir compte, c'est le prix peu eleve et la 
confection facile des objets de pansements provisoires et immddiats. 

Je crois, Messieurs, que le inodele d'attelle en zinc que j'ai fait 
eonfectionner et que j'ai l'honneur de vous presenter, reunit la plupart 
de ces conditions et peut etre par consequent d'une assez grande utility. 
Cette attelle est tout simplenient une bande de zinc (No. 10 ou 11) de 
trois centimetres de largeur et de toute la longueur des feuilles de zinc 
qui ont dans le commerce une longueur de un a deux metres cinquante 
centimetres ; la derniere longueur, 2 m 50, me parait la nieilleure. Cette 
bande de zinc (de 3 centimetres x 2 m 50) est revetue de tourbe anti- 
septique, formant coussin, et maintenue par de la gaze antiseptique. 
Cette attelle est d'une tr&s grande legerete, tres maniable, faci lenient 
transportable parce qu'elle se roule aiseinent en paquets de poids et de 
volume uniformes, faeiles a emmagasiner pour le transport. 

L'attelle est done preparee d'avanee; son application, grace au coussin 
de tourbe rendue antiseptique ou aseptique, qui fait corps avec elle, est 
immediate ; le ehirurgien ou l'infirmier qui releve un blesse n'a d'autre 
soin preliminaire que de la couper au moyen de cisailles, a la longueur 
voulue pour chaque cas special ; s'il doit augmenter la largeur de surface, 
il lui suffit d'en appliquer une deuxieme ou plusieurs les unes a c&te* des 
autres et de les maintenir par une bande roul£e ; done facilite et cel^riti 
dans l'application. 

Un autre avantage, e'est que les deux attelles pour le membre 
superieur ou inferieur ne doivent pas 6tre distinctes ; la bande en zinc 
reste d'une piece et en la recourbant sous la plante du pied ou au 
niveau du plis du coude, elle forme eerier et se maintient beaucoup plus 
aisement. La malleabilite et la flexibility du zinc (No. 10) permet 
de plier a volonte l'attelle au niveau des saillies osseuses, sans nuire 
& sa rigidite, au contraire. 

Le poids de mon attelle est relativement minime : il est d'environ 
deux cents grammes par metre courant ; son volume est ties reduit, ce 
qui permet le transport facile d'une tres grande quant ite d'attelles ; cent 
metres courant d'attelles ne pesent que vingt kilos et peuvent etre 
enfermes dans une petite caisse. 

On voit d'ici tout l'avantage qui en r&ulte sur le champ de bataille 
ou en cas d'accidents graves de chemin de fer ou autres. 
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DISCUSSION. 

M6decin-Major Schneider, Paris, dit qu'il est completement 
d'accord avec M. Felix sur la necessite d'avoir d'avance des moyens 
d'immobilisation pour les fractures de guerre. Cela existe du reste 
danfe tea approvisionnements militaires en France, en Allemagne, etc. 
II admire beaucoup l'attelle presentee par M. Felix qui est d'un empioi 
tree commode. 
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II insiste cependant Bur la necesBite* de rendre la tourbe aseptique. 

II croit en effet que provenant de la terre, elle doit contenir divers 
microbes et notamment le vibrion septique, et qu'il est indispensable de 
l'aseptiscr. Ensuite, comme elle est imputrescible, on pourra l'employer 
pans incouveniente. 

Dr. Felix dit, en rlponse a 1 'observation tres exacte de M. le 
Dr. Schneider, que des experiences ont d£montre* que la tourbe n'est 
pas par elle-meme aseptique ni antiseptique, et qu'elle oontient des 
microbes, mime pathogines ou qu'elle en favorise le developement. Je 
reconnais parfaitement la Write* de l'assertion du Dr. Schneider, aussi j'ai 
youlu exprimer simplement que la tourbe doit dtre renduo aseptique 
au antiseptique par les proc6de*s ordinaires avant de s'en servir en 
chirurgie. 



Ein Fall von Blitzschlag. 

VON 

Dr. Scheibe, Stabsarzt im Konigl. Preussischen Kriegsministeriuni, 

Berlin. 

♦>•■♦ 



Dr. Scheibe giebt eine kurze Beschreibung eines sehr interessanten 
Falls von Blitzschlag, welcher sich am 9. Juni 1891 in der Nahe von 
Berlin zugetragen hat. Dieser Fall konnte, da er unmittelbar nachher 
in militararztliche Behandlung kam, genau verfolgt werden. Es wurden 
sofort verschiedene photographische Aufnahmen davon gemacht, die den 
Herren Mitgliedern der VIII. Section auf Verlangen von Berlin iiber- 
sendet werden. 



The Dietary of Troops. 

BY 

Lieut. -Colonel A. T. Wintle (late R.A.). 
♦>•■♦ 

We are justified in adopting as an axiom that the daily ration of 
fowl issued by the State to the soldier should be sufficient for the work 
he may be called on to perform, and should be provided at the least cost 
possible. 

The present daily ration on home service consists of 1 lb. of white 
bread and 1 lb. of meat exclusive of bone. 

That this is not generally considered sufficient is proved by the 
fact that the soldier has to pay at least 3d. a day for extras of sorts 
out of his own pocket. 



The Dktary of Trvo/is. 
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Ii ii ].iiv.[Mu t>> issue a ration sufficient for all nqidramanti §oas 
to save this personal cx[N!iuliturc, and without increasing the outlay on 
the part of the Government ? 

I think it is, if we go direct to the first source of food, viz., tlie 
ngetlUe kingdom, instead of obtaining it second-hand through the 
medium of animals. 

Meat Qonsista .>f idiom three-fourths of water. At 7\d. a lb. it will 
coal ahom It. G'l. n Hi. for dry food, while wheat and other grains, 
like htunn. pea*, &0., in their natural state only contain about 14 to 15 
per Dent of water. 1 lb. of these, lit P&8M varying from l{d. to 1\d, 
pet Hi., will only COM from \{il. to about -ill. a lb. for dry food ; 
oatmeal, which has Only about 5 per cent, of water, would be about 
the same price, and n- ii Ins been proved that the Canadian Trappers 
thrive on a ration of 2J lbs, of num.: daily in a very eoldcliinato.il 
will readily be seen that, U fur as en) is concerned, the advantage is in 
favour <>f vegi'tabli- diet . 

The next question to be considered is, whether the soldier could 
perform all his duties on a purely vegetable diet ? 

Historians have (old us that tin* Greeks, in the time of their early 
and most successful career, owed much -if their physical strength and 
endurance to their simple diet of wheaten bread arid Other produce of 
the soil ; their athletes when training were fed on dried rigs, nuts, coarse 
bread, and soft cheese, nnd were absolutely forbidden to use wine. 
In later tinii-s, after animal food was given, it was soon found that it 
mode them the most sluggish and stupid of men. The immortal 
Spartans were from infancy nourished on the simplest and coarsest 
vegetable food, Cyrus and his conquering army subsisted on vegetable 
food and water. The Roman army in the period of their g r eate st valour 
■ubenvtedoa a plain vegetable dii-t. nnd their athlete* were trained on 
barley; and ns the army became less temperate and simple In their diet 
they became less brave and less successful in anus. 

About the si\th century B.O. Confucius in China, Buddha in 
ludiii, Zoroaster in Persia, Pytbagoraa in Greece, and Maneho Paces 
in Mexico founded their teaching* on a basis of a non-flesh diet. 

Travellers in more recent times have told us of the strength and 
robustness of the Egyptians { — of the postal runners in India, in 181*,. 

who used to travel from Bombay to Calcutta in 2o days at the Fl t 

(12 miles a day, their height being from about oft. It) in. to (i ft. ; — of 
!h" Chilian miners, who need to cany loads 2(Xi lbs. in weight up 
*ti perpendicular yards 12 times a day j — of the natives of Sierra Leone, 
who live in a climate said to be the worst on earth, who BTC ran 
temperate, and live as long as men in the moat propitious climates; 
..I ili.' Turk, who has always proved himself to be endowed with 
singularly strong vitality and energ; ; as n member of ii warlike me l> ■■ 
is without equal in Europe in health and hnrdilHTI j he can live nnd 
fight when soldiers of any other nationality would starve, and can hear 
the greatest hiii-dsliiiis and exist on the seatili.'st and simplest food; — 
during the Crimean War it was found thai bis wounds healed much more 

i p. 22SS. s 
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readily than those of our men ;— nil these subsist -i >• t HgetariM diet : 
of the Russians, some of them SO iiml 90 years old, who worked 
1G to 18 hours a day, and were full of agility, vivacity, and even 

hilarity, 0)1 :i |>i ■ of black tuvad weighing about a pi I mid I li;'n.;f.il 

of garlic; of the Norwegians, whose general food is rywlmad^ mill. 
and cheese, who are remarkably robust and healthy, and live to gnat 

age; of the Laplanders, who, living on tlesh, an I diminutive nice, 
while the Finns, who inhabit the same climate, but live chiefly mi tin 
products of the soil, are u line u race u ilie Swedes and oTorwegiaAa, 

Of the Syro-AndHiiii nation Baron Larrey says; — "The beads of 
■■ rin- race display in other respects the greatest physical perfeetioB, .1 
" Tiii.st perfect, development of nil the internal organs, as well as those 
" which belong to th" senses." and that experience has proved ro him 
that their intellectual perfectibility is proportional to this higher 
development of physical organisation, and r lull ii is. trillion! ilonfit, 
superior to the faculties of those nations who inhabit the northern 
regions of the globe, i.e., the Europeans, "in Egypt," lie say*, " we 
" have observed that young Arabs of both sexes imitate all tin pro- 
" ductions of our articles and anisnns with aslonishiug fidelity, uml 
" Hint they also uci|itirc languages with erpial ease," . , . "They 
" are supplied with very white regular teeth; the eanim ■ 
"project but little. We have noticed," he says first, " that (In ! OOfl- 
" volutions of the brain, whose mass is in proportion to the an ii . 
" the cranium, a re more numerous, and the furrows which wpante 

■' ilieiii nre ileeper, and the matter which forms the organ i- 1 ■•■ dense 

" or tirni-.-r than iu other races; secondly, that the ftervou* eyatem, 

•■ prqi ling from the meduils oblongata and the spinal cord, appear* 

" to be composed of narrea a 1 dense in structure than at 

■' Europeans in general ; thirdly, thai the heart anil art< ■-- 

■• display the mast reynlarily, and a rery perfeel development 

" that the external senses of the Arabs are exquistteli 

■' remarkably perfect ; their nffhi it most e.itensire in its range 4 thry 

" hear at wry great distant!*, and can through a atari isirlfBjatM 

" region perceiee the mint subtile odour." The imisculat' 01 ■ 

system is strongly marked) the fibres are of a very deep nil colour, 

Arm and very elastic; hence the great agility of this people, Their 

).liy-ie,il perfectibility is \ny fur IV. -in being equalled by the mixed 

nations of a part of Africa and of America, and especially by tin 1 

northern nations of Enroj"!. "Upon the whole," says Ban 

" I am convinced that tin- cradle of the human ( ily is tobefe I 

■• in the country of this race , they eat little and uldem ••/ tnimt 
" food." 

The English seem always to have been the largest meal . 
when meal was s. .1.1 til \d. B lb. in the reign of Henry VIII , 

to Fronde, ''invariably by friend and enemy alike, the English are 

described as the fteroBSt 1 pie in all Europe (the English ■■■ 

Bonvenuto Cellini calls ibeiu)." In 168S the majority of the nut 

lived almost entirely on rye. barley, and oats. 
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Adam Smith, in his "Wealth of Nations," 1776, says, "That 
" experience taught that grain and other vegetables, with the help of 
" milk, cheese, butter, or oil, afford the most plentiful, the most whole- 
" some, the most nourishing, and the most invigorating diet ;" and that 
the men that did the hardest work in his time, as chairmen, porters, 
and coalheavers, were most of them from the Irish peasantry ; and 
tliat those who had continued their vegetable diet were the strongest 
men in the British dominions. 

This lias been confirmed by Dr. Forbes, of Edinburgh, who 
instituted some experiments with a view of testing the relative height, 
weight, and strength of some 800 students aged about 25 years, and he 
found that the more carnivorous Englishman was surpassed in height, 
weight, and strength by the frugal and abstemious Scotchman; he 
again being surpassed by the simply- fed Irishman. Dr. Edward Smith 
found that our labouring population, and Dr. Guy that our soldiers in 
hospital, throve in proportion to the cheapness of their food. 

A report upon the alimentation of agricultural labourers in Europe, 
taken by order of the English Government about 1871, gives the 
dietaries in use amongst the working populations of various countries, 
and shows that the peasants and agriculturists are almost wholly vege- 
tarians in practice ; in England alone do we find animal food forming part 
of the dailv food of the lower classes, and this onlv within about the last 
35 years, and already they are beginning to degenerate. 

About two years ago the " Bicycling News " reported that, in a 
24 hours' ride, the longest distance ridden on an ordinary bicycle was by 
a vegetarian. 

In another instance, one who won honours at Cambridge has 
succeeded in doing 200 miles in one day on the same diet, and trainers 
have already commenced advocating the diet in preference to any other. 

The celebrated Lord Heathfield, who defended Gibraltar during 
the siege, and who was well known for his hardy habits of military 
discipline, neither ate animal food nor drank wine ; his constant diet 
being bread and vegetables, and his drink water, and he never slept 
more than four hours in the 24. Another well-known man was the 
eminent Army Surgeon Jackson, who said, " My health lias been tried in 
all ways and climates, and by the aids of temperance and hard work, 
I have worn out two armies in two wars, and probably could wear out 
another before my period of old age arrives. I eat no animal food, 
" drink no wine or malt liquors, nor spirits of any kind. I wear no 
" flannel, and regard neither wind nor rain, heat nor cold, when 
" business is in the way." 

Benjamin Franklin concluded by trials that a vegetable diet 
promoted clearness of head and quickness of perception. He said, 
'• That Irish boys are clever only so long as they are kept on the simple 
'• food of the peasantry, but become dull and stupid when fed on fle*h 
" meat." 

Newton wrote his great work on optics on a non-tlesh diet. 
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Byron realised the effects of eating flesh :i 
is said to liave. written " Don Juan " on a i 
Harold " on a biscuit dirt. 

Shell.-y also practised and wrote 
advantages of ■ vegetable diet. 

Conn! Ttmnford at the end of the last century conducted for n 
period of over five years the most exhaustive experiments that have ever 
been made as regards nutriment and cooking in bis attempt lo discover 
tire best way of feeding the poor of Munich. He found Hint the 
cheapest, most .•nvouri/, and moat nourishing diet that conld be 
provided ni a cost of a little over l(f. a day, was a soup coffipoa o fl ol 
peaii'barler, peas, potstos, cuttings of fine wbenten bread, vinegar, 
salt, and water in certain proport i ons. 

In the Parliamentary Report on Prison Dietary, dotal 18th March 
1R78, the Committee, in commenting on "the outer envelopes of tln- 
•• aeed of wheat, «:iy ihi-t/ '!>•'■ nil much richer iii nourishing projiertict. 
■' in tiiti-oijcii, oil, anil mi>u nil multrrs Mian the central or floury portions' 

" of the grain. The lle^li-fur r- in while U'eiid amount to 7 orSper 

" cent., in bread containing the envelopes Ihey amount to 10 per cent. 
" Experiment* have prOVOdl hat animals can live upon hrown bread without 
" anv other food ; hut if fed upon white broad alone the health Brst suffers, 
" and death finally ensues ;" and they quota Dr. ilnmton a- -aviug. 
•' Brownish broad of simple wTinatinnal, with even an admixton si i 
" fourth or a fifth of rye, would, for equal money, give the labouring 
*' population a food iiKrmupsirjihlv linuv ahundaut and nutritious than 
" that which they now make use of as pure white hread." Then they 
give "the estimated oost^al present prices, of various articles of food 
" required for raising the body of a person weighing 111 stone to a 
" height of 720,000 feet t— Split peas, 13r.j oatmeal, 14». 5n*. ; Hour, 
" 18*. j l.in-iid.l.v* , cheese, 21. 3#. 3rf. ; flsh, 41 8». 6rf. ; beef, 67," and 
continue, "We are of opinion that leguminous seeds or pulse* abouM 
" form a prominent feature of prison diets. The chief pulses at*, the 
" pea, the haricot bean, and the lentil | these seeds possess a very high 
" nutritious value, There would he no difficulty in constructing a diet 

■■ eontiiinin- nuti-ilion. pi-ineipli'- .-rpial to those ,,f in. ;,: out of oat '.. 

'■ peas, beans, and lata, and this could be done at a third or a fourth 

" of the cost ini-urrcd by depending entire] v upon the animal kingdom 

" for tin— ■ idiuientai-y products. Even at present prices we would 

" bti'oiigly pvoiniurm! Ihc frequent suhslit ution of haricot beans and 

•' bacon for beef as a change," and they give the relative costs of "l!»- 

" present beef dinner twice, a week " ;iuil of u bean dinner : — 



■1 ill. of beef (cooked) without hour (7 

with bone, at i'yl. per lb.) 
12 07,. potatoes 
6 oc, bread 

Total 



of beef 



31 
I 



The Dietary of Troops. 149 

and the beans and bacon dinner : — 

d. 

9 oz. of haricot beans \ 

1 oz. of cooked fat bacon - - \ 

12 oz. of potatoes -----£ 

8 oz. of bread - - - \ 



Total 2\ 

And they continue, " The bean dinner is superior in nutritive value to 
44 the beef dinner, while, as will be seen from the above, its commercial 
" value is about 2\d. less." 

Another point to be taken into consideration is the diseased state of 
so many of the cattle killed. Dr. Carpenter stated publicly a few years 
ago that he had been informed by an inspector of one of the cattle markets 
that 80 per cent, of the cattle slaughtered for the London market were 
diseased, and that the supply would fail if they were excluded. Is it 
possible for stall-fed animals, overburdened with fat, to be healthy under 
any conditions ? In the first six months of this year 150,000/. were 
paid in the way of compensation for slaughtered animals. Again, it 
seems necessary for all flesh-eaters to eat vegetables and salt to counteract 
certain effects caused by eating meat. Inspector- General C. A. Gordon, 
writing on this point some years ago, said, "The importance of 
" vegetables as part of the dietary of the soldier is much insisted upon 
" by the American Sanitary Commission," and he quotes the Commission 
as saying, " We find, in the absence of a vegetable diet, a cause for the 
" greater part of the mortality of our troops, both after the receipt of 
" wounds and from disease, and we fully believe that one barrel of 
" potatoes per annum is, to the Government, equal to one man." 

On the other hand, Dr. Carr, who in 1847 wrote of the necessity of 
brown bread for digestion, nourishment, and sound health, and of the 
injurious effects of white bread, says, "Near the close of the last 
century, owing to a scarcity of provisions, 80,000 English soldiers 
were fed on meal bread, and such were its effects that the officers and 
physicians of the army declared the soldiers were never so healthy 
and robust, and that disease of every kind had almost disapi eared from 
" among them." 

The only public institution in England where a vegetarian diet has 
been tried is the "Boys* Home, Southwark," the superintendent of 

which wrote in June 1889 : " Our system 

of non-flesh diet has proved so successful that we never think for a 
moment of going back to the old regime. I am sure that, if wisely 
' and thoughtfully introduced into any institution for young people, it 
" will be found of advantage, both physically and morally. We have 
" never had anything like such good health before as in the last three 
years. This is wonderful, considering the stock and antecedents 
of our boys." 

Already vegetarian dishes have been introduced into the dietary of 
the troops at Aldershot, and have apparently given satisfaction ; and if 
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lectures were given to the troops showing the chemical value of 
vegetable foods as compared with meat, they would be then prepared 
for the inevitable changes which will take place in course of time. 

As we are indebted to the medical officers of the armies and navies 
for the initiative steps taken early in the century in the matter of 
hygiene, and as they are peculiarly situated for carrying out all legitimate 
experiments tending to the highest development of the physical, 
intellectual, and moral nature in man, and as the mantle of the Church 
seems destined to fall on the shoulders of hygienists sooner or later, 
we are justified in hoping that they will always strive for the highest 
ideal, and, acting accordingly, will eventually command success. 
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Taberculosc pulinonaire i Prophy- 
laxic de la, mortnlite par phiisic 
dsns 1'armee Beige. (Dr. V. 
Logic) 

Turret and harbette systems as 
affecting the ventilation of 
modern battleships 



United States, Modern quaro 
in Canada mid in the. 
Frederick Montizatnbert) 

, quarantine italioi 



Taylor (Miss Helen), remarks in 
discussion on scurvy 

Taylor (Dr. J. Stopford), The me- 
dical supervision of the Mer- 
cantile Murine 

,- , reiu'irks in discussion 

on the effect of improved sani- 
tation on tbe public health of 

Teeth in the navy, cause* produc- 
tive of deterioration of the men's 

Tentes et baruques. (Dr. Duchaus- 
•oy) - - - - 

Tnmalsuri (I).), remarks in dis 



tbe 



Vegetable food, deficiency of, in 
diet of ship's crew 

Ventilation, method of artificial 
" exhaust " by means of tbe 
funnel and funnel casing 

Vignurd Dr. Valentin) Quaraii- 
tuino et inspection nwdicalc 

Von Coler (Dr.), reworks in dis- 
cussion on prophylaxis de la 
tulierculosc pulmonaire ; mor- 
talite par phtisie dans l'anuce 
Beige 

Walford (Dr. Edward), Notes on 
the effect of improved sanitation 
on the public health of import 

, remarks In reply 



w. 






Wantage (Tlie night Hon, 

Lord), I*reeidentinl address 
Wintle (l.ioul. Col. A. T->, 

dietary of troops 
Woodlmll (Colonel Alfred A.), 

marks in discussion 

medical supervision of the Mcr 

ca utile Marine 



the 



soon : Printed by En 
Printers to the Queen's 



!.\M- MEDICA1 ' IBRARY 





— > 



J* "' 

rfy> 



